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(54) iMOVEL AMIDINONAPHTHYL DERIVATIVE OR SALT THEREOF 

(57) An amidinonaphthyl derivative represented by the following general formula (I) which has a platelet aggrega- 
tion inhibiting action based on the activated blood coagulation factor X inhibiting action and is useful as an anti-throm- 
bus agent and the like, a salt thereof, an intermediate thereof and a pharmaceutical composition which comprises the 
amidinonaphthyl derivative. 

An amidinonaphthyl derivative represented by the following general formula (I) or a pharmaceutically acceptable 
salt thereof. 




(symbols in the formula have the following meanings; 

: a hydrogen atom or a group represented by the formula -A-W-R"*, 
A: a group represented by the formula 
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CO 
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X 
i 

-c- , 

a group represented by the formula 



O O 




or a group represented by the formula -SO2-, 

X: an oxygen atom or a sulfur atom, W: a single bond or a group represented by the formula -NR^-. R"*: a hydroxyl 
group, a lower alkoxy group, etc., not a hydroxyl group or a lower alkoxy group, R^: a hydrogen atom, a carbamoyl 
group, a lower alkoxycarbonyl group, etc., R^: a lower alkyi group. R^: a hydrogen atom, a halogen atom, a carboxyl 
group, B: a lower alkylene group or a carbonyl group, and n: 0 or 1). 
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Description 

TECHNICAL FIELD 

5 This invention relates to an amidinonaphthyl derivative or a salt thereof, which is useful as medicines, particularly 

as an activated blood coagulation factor X inhibitor. 

BACKGROUND ART 

10 With the changes into European and American life styles and the increase in aged population in recent years, the 
number of patients with thromboembolic diseases including myocardial infarction, cerebral thromlxjsis and peripheral 
arterial thrombosis have been Increasing from year to year, and social importance of their treatment has been increas- 
ing more and more. As well as the fibrinolysis therapy and antiplatelet therapy the anticoagulation therapy takes a part 
of the medical therapy in treating and preventing thrombosis {Sogo Rinsyo. 41: 2141-2145, 1989). In particular, the 

75 safety which withstands long-term administration and accurate and proper expression of the anticoagulation activity are 
essential in the prevention of thrombosis. 

Warfarin potassium is frequently used in the world as the sole oral anticoagulant. However, this drug is extremely 
difficult to use clinically, because it is difficult to control the anticoagulation capacity due to the characteristics l>ased on 
its action mechanism (d Clinical Pharmacology. 32, 196 - 209. 1992. and A/. Eng. J. Med.. 324 (26). 1865 - 1875. 

20 1991), so that great concern has been directed toward the development of a more useful and easily usable anticoagu- 
lant. 

Since thrombin controls conversion of fibrinogen into fibrin, which is the final step of coagulation, and Is also con- 
cerned deeply in the activation and aggregation of platelets ( T-PA and Pro-UK, edited by O. Matsuo. published by Gaku- 
sai Kikaku. pp. 5 - 40 Blood Coagulation, 1986), its inhibitor has been the center of anticoagulant studies as a target of 
25 drug developments- However, thrombin inhibitors which can be administered orally have not been reported until now 
because of their low bioavailability by oral administration and problems from the safety point of view {Biomed. Biochim. 
Acta, 44. 1201 - 1210. 1985). 

Activated blood coagulation factor X Is a key enzyme which is located at the joining point of the extrinsic and intrin- 
sic coagulation cascade reactions and locates upstream to thrombin, so that there is a possibility that inhibition of this 
30 factor is more efficient than the thrombin inhibition and such an inhibitor can inhibit the coagulation system in a specific 
fashion (THROMBOSIS RESEARCH (19), 339-349. 1980). 

As a patent which discloses a compound having an activated blood coagulation factor X inhibiting action, an unex- 
amined published Japanese patent application (kokai) No. 5-208946 discloses an amidinonaphthylbenzene derivative 
represented by the following general formula or a salt thereof; 

35 



R^ 



40 




R4 

45 

(in the formula, an omission. A: an alkylene group having 1 to 4 carbon atoms which may be substituted with 1 to 2 of 
hydroxyalkyl. carboxyl. alkoxycarbonyl, carboxylalkyi or alkoxycarbonylalkyi group, Y represents a saturated or unsatu- 
rated 5 to 6 membered heterocyclic group or cyclic hydrocarbon group or the like, which may have a substituent group, 
the rest omitted). 

50 However, the compound of the present Invention is a novel compound which is clearly different from the aforemen- 

tioned compound in the structure since the amidinonaphthytalkyi group or amidinonaphthylcarbonyl group Is linked to a 
substituted phenyl group via a nitrogen atom. In addition, as will be described later, the compound of the present inven- 
tion Is a compound having markedly excellent activated blood coagulation factor X inhibiting action in comparison with 
the aforementioned conrpound. 

55 

DISCLOSURE OF THE INVENTION 

With the aim of providing a conpound having excellent activated Wood coagulation factor X inhibiting action, the 
Inventors of the present Invention carried out extensive studies. As the result, it was found unexpectedly that a com- 
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pound in which an amidinonaphthylalkyl group or amidinonaphthylcarbony! group is linked to a substituted phenyl group 
via a nitrogen atom, particularly a compound In which a group represented by the formula -A-W-RA is substituted on the 
nitrogen atom, has a markedly excellent activated blood coagulation factor X inhibiting action, thereby resulting in the 
accomplishment of the present invention. 
5 Accordingly, the present invention relates to an amidinonaphthyl derivative represented by the following general for- 

mula (I) or a pharmaceutically acceptable salt thereof. 



10 




(I) 



(symbols In the formula have the following meanings: 

: a hydrogen atom or a group represented by the formula -A-W-R"*, 
20 A: a group represented by the formula 

X 
1 

25 

a group represented by the formula 

0 O 

1 8 

-C-C-, 

or a group represerrted by the formula -SOg-. 
35 X: an oxygen atom or a sulfur atom, 

W: a single bond or a group represented by the formula -NR^-, 

R"*: a hydroxyl group, a lower alkoxy group, a lower alkyi group which may be substituted, a cycloalkyi group which 
may be substituted, an aryl group which may be substituted, or a heteroaryl group which may be substituted, 

with the proviso that, when W is a group represented by the formula -NR^-. R"* may further be a hydrogen 
40 atom but is not a hydroxyl group or a lower alkoxy group. 

R^: a hydrogen atom, a carbamoyl group, a lower alkoxycarbonyl group, a mono- or di-lower alkylcarbamoyi group, 
a lower alkylsulfonyl group, a mono- or di-lower alkylca[t)amoyl group, a lower alkyJ group which may be substituted, 
or a lower alkanoyl group which may be substituted, 
R^: a lower alky I group, 

45 R^: a hydrogen atom, a halogen atom, a carboxyl group, an amino group, a cyano group, a nitro group, a hydroxyl 

group, a lower alkoxy group, a lower alkyI group, or a lower alkoxycarbonyl group, 
B: a lower alkylene group or a carbonyl group, and 
n: 0 or 1 . The same apply hereinafter.) 

50 The compound (I) of the present invention is preferably an amidinonaphthyl derivative or a pharmaceutically 
acceptable salt thereof in which the lower alkyl group which may be substituted in the meaning of R"* or R^, the 
cycloalkyi group which may be substituted in the meaning of R"* or the lower alkanoyl group which may be substituted 
in the meaning of R^ is a lower alkyl group, a cydoalkyi group or a lower alkanoyl group which may be substituted with 
a member of the following group C. and the aryl group which may be substituted or the heteroaryl group which may be 

55 substituted in the meaning of R"* is an aryl group or a heteroaryl group which may be substituted with a member of the 
following group D, 

(group C: a halogen atom, a cartxayl group, a carbamoyl group, an amino group, a cyano group, a nitro group, a 
lower alkanoyl group, a lower alkoxy group, a lower alkoxycarbonyl group, a mono-or di-lower alkylamino group, an 
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aryl group, an aralkyloxy group, an aryioxy group, a mercapto group, a lower alkyfthio group, a lower alkylthiocarb- 
onyl group, a hydroxy I group or a mono- or di -lower alkylaminocarbonyl group 

group D: a halogen atom, a carboxyl group, an amino group, a cyano group, a nitro group, a hydroxy! group, a lower 
alkoxy group, a lower alkoxycarbonyl group, a mono- or di-lower alkylamino group, a lower alkanoyi group or a lower 

5 alkyi group which may be substituted with a member of the group C); 

more preferably an amidinonaphthyl derivative or a pharmaceutically acceptable salt thereof in which R"^ is a 
hydroxy! group; a lower alkoxy group; a lower alky! group which may be substituted with a halogen atom, a carboxyl 
group, a carbamoyl group, an amino group, a lower alkoxy group, a lower alkoxycarlDonyl group, a mono- or di-lower 
alkylamino group or a phenyl group; a cycloalkyi group which may be substituted with a halogen atom, a carboxyl 

10 group, a carbamoyl group, an amino group, a lower alkoxy group, a lower alkoxycarbonyl group, a mono- or di-lower 
alkylamino group or a phenyl group: an aryl group which may be substituted with a halogen atom, an amino group, 
a nitro group, a carboxyl group, a lower alkoxycarbonyl group or a lower alkoxy group; or a heteroaryl group which 
may be substituted with a halogen atom, an amino group, a nitro group, a cartx)xyl group, a lower alkoxycarbonyl 
group or a lower alkoxy group (with the proviso that, when W is a group represented by the formula -NR^-, R'* may 

15 further be a hydrogen atom but is not a hydroxyl group or a lower alkoxy group), 

R^ is a hydrogen atom; a carbamoyl group; a carboxyl group; a lower alkoxycarbonyl group; a lower alkanoyi group; 
a mono- or di-lower aikylaminothiocarbonyl group; or a lower alkyI group which may be substituted with a halogen 
atom, a carbamoyl group, an amino group, a lower alkoxy group, a lower alkoxycarbonyl group, a mono- or di-lower 
alkylamino group or a phenyl group, and 

20 R^ is a hydrogen atom, a halogen atom, a cartx)xyl group, a lower alkoxy group, a lower alky! group, or a lower 

alkoxycarbonyl group. 

Most prefen-ed is an amidinonaphthyl derivative or a pharmaceutically acceptable salt thereof in which the group 
represented by the formula -A-W-R'* is a group selected from the group consisting of a lower alkanoyi group which may 

25 be substituted with a lower alkoxy group, a lower alkoxycarbonyl group or a mono- or di-lower alkylamino group; an ami- 
nocarbonyl group which may be substituted with a lower alkoxycarbonyl group; a tower alkylsuHonyl group which may 
be substituted with a halogen atom, a carboxyl group, a carbamoyl group, a lower alkoxycarbonyl group or a phenyl 
group: a mono- or di-lower alkylaminocarbonyl group which may be substituted with a carboxyl group or a lower alkox- 
ycarbonyl group: an aminosulfonyl group which may be substituted with a lower alkoxycarbonyl group; a mono- or di- 

30 lower alkylaminosulfonyl group which may be substituted with a carbamoyl group, a cartx)xyl group or a lower alkoxy- 
carbonyl group; an N-lower alkyl-N-lower alkoxycartxDnylaminosulfony! group which may be substituted with a carboxyl 
group or a lower alkoxycarbonyl group; a benzoyl group which may be substituted with a carboxyl group, a lower alkox- 
ycarbonyl group, a halogen atom or a lower alkoxy group; a benzenesulfonyl group which may be substituted with an 
amino group, a nitro group, a carboxyl group or a lower alkoxycarbonyl group; a naphthoyi group; a mono-lower 

35 aikylaminothiocarbonyl group; a pyridylcarbonyl group; a thienylcartjonyl group; an aminooxalyl group; or a cydoalkyl- 
carbonyl group, and R^ is a hydrogen atom or a lower alkoxycarbonyl group. 

Also preferred is an amidinonaphthyl derivative or a pharmaceutically acceptable salt thereof, in which A is a group 
represented by the formula 




45 or a group represented by the formula -SO2-. 

Another object of the present invention is to provide a compound represented by the following general formula (I') 
or a salt thereof, which is useful as an intermediate for the object compound (I) of the present invention. 




( I ' ) 



Still another object of the present invention is to provide a medicine, particularly an activated blood coagulation fac 
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tor X inhibitor, which contains the amidinonaphthylbenzene derivative represented by the general formula (I) or a salt 
thereof as an active ingredient. 

The following describes the present invention further in detail. 

In the definition of groups of the general formula in the specification, the term "lower" means a straight or branched 
carbon chain having 1 to 6 carbon atoms unless otherwise noted. 

In consequence, illustrative examples of the "lower alkyi group" include a methyl group, an ethyl group, a propyl 
group, an isopropyl group, a butyl group, an isobutyl group, a sec-butyl group, a tert-butyl group, a pentyl group, an iso- 
pentyl group, a neopentyl group, a tert-pentyl group, a 1 -methylbutyl group, a 2-methylbutyl group, a 1 ,2-dimethylpropyl 
group, a hexyl group, an isohexyl group, a 1 -methylpentyl group, a 2-methylpentyi group, a 3-methylpentyl group, a 1 ,1- 
dimethylbutyl group, a 1 ,2-dimethylbutyl group, a 2,2-dimethylbutyl group, a 1 ,3-dimethylbutyl group, a 2, 3 -dimethyl butyl 
group, a 3,3-dimethylbutyl group, a 1-ethylbutyl group, a 2-ethylbutyl group, a 1.1,2-trimethylpropyl group, a 1,2.2-tri- 
methylpropyl group, a l-ethyl-i-methylpropyl group and a 1 -ethyl-2-methylpropyl group, of which those having 1 to 3 
carbon atoms are prefen-ed and a methyl group and an ethyl group are particularly prefen-ed. 

Illustrative examples of the "lower alkoxy group" include a methoxy group, an ethoxy group, a propoxy group, an 
isopropoxy group, a butoxy group, an isobutoxy group, a sec-butoxy group, a tert-butoxy group, a pentyloxy (amyloxy) 
group, an isopentyloxy group, a tert-pentyloxy group, a neopentyloxy group, a 2-methylbutoxy group, a 1 .2-dimethylpro- 
poxy group, a 1 -ethylpropoxy group, a hexyloxy group and the like, of which those having 1 to 3 carbon atoms are pre- 
ferred, and a methoxy group and an ethoxy group are particularly preferred. 

As the "cycloalkyi group", cycloalkyi groups having 3 to 8 carbon atoms, such as a cyclopropyl group, a cyclobutyl 
group, a cyclopentyl group, a cyclopentyl group, a cyclohexyi group, a cycloheptyl group, a cyclooctyl group and the like, 
of which a cyclopropyl group, a cyclobutyl group, a cyclopentyl group and a cyclohexyi group and the like are preferred. 

Illustrative examples of the "aryl group" are hydrocarbon ring aryl groups having 6 to 14 carbon atoms, such as a 
phenyl group, a naphthyl group, a biphenyl group, an anthryl group and the like, of which a phenyl group and a methyl 
group are preferred. 

The "heteroaryl group" is a single ring or condensed ring heteroaryl group having 1 to 3 hetero atoms of an oxygen 
atom, a sulfur atom, a nitrogen atom. etc.. and its illustrative examples include a furyi group, a thienyl group, a pyrrolyl 
group, an imidazolyl group, a pyrazolyl group, an isothiazolyl group, an isoxazolyl group, a pyridyl group, a pyrimidinyl 
group, aquinolyl group, an isoquinolyl group, aquinazolinyl group, aquinolizinyl group, a quinoxalinyl group, a cinnolinyl 
group; a benzimidazolyl group, an imidazopyridyl group, a benzofuranyl group, a naphthyridinyl group, a 1 .2-benzoisox- 
azolyl group, a benzoxazolyl group, a benzothiazolyl group, an oxazolopyridyl group, an isothiazolopyridyl group, a ben- 
zothienyl group and the like, of which heteroaryl groups such as a furyl group, a thienyl group, a pyrrolyl group, an 
imidazolyl group, a pyridyl group and the like are preferred. 

The "lower alkoxycarbonyl group" is a group formed from a straight or branched alcohol having 1 to 6 carbon atoms 
and a carboxyl group by esterification. such as a methoxycartx)nyl group, an ethoxycarbonyl group, a propoxycarbonyl 
group, an isopropoxycarbonyl group, a butoxycarbonyl group, an isobutoxycarbonyl group, a sec-butoxycarbonyl group, 
a tert-butoxycaftx>nyl group, a pentyloxycarbonyl group, an isopentyloxycarbonyl group, a neopentyioxycarbonyi group, 
a tert-pentyloxycarbonyl group, a hexyloxycarbonyl group and the like, of which those having 1 to 3 cart)on atoms are 
preferred, and a methoxycarbonyl group and an ethoxycarbonyl group are particularly preferred. 

The "mono- or di-lower alkylaminocart>onyl group" means a group in which one or two hydrogen atoms of an amino 
group is substituted with the aforementioned "lower alkyI group". Illustrative examples of the mono-lower alkylaminoc- 
arbonyl group include a m ethyl aminocarbonyl group, an ethylaminocarbonyl group, a propylaminocarbonyl group, an 
isopropylaminocarbonyl group, a butylaminocarbonyl group, an isobutylaminocartxjnyl group, a pentylaminocarbonyl 
group, an isopentylaminocarbonyl group, a hexylaminocarbonyl group, an isohexylaminocarbonyl group and the like. 
Illustrative examples of the dialkylaminocart^onyl group include symmetric dialkylaminocaitDonyl groups which are di- 
substituted with straight or branched alkyI groups having 1 to 6 cartDon atoms, such as a dimethylaminocarbonyl group, 
a diethylaminocarlxjnyl group, a dipropylaminocartDonyl group, a diisopropylaminocart>onyl group, a dibutylaminocarb- 
onyl group, a dipentylaminocarbonyl group and the like, and asymmetric dialkylaminocartK>nyl groups which are di-sub- 
stituted with different straight or branched alkyI groups having 1 to 6 carbon atoms, such as an 
ethylmethylaminocarbonyl group, a methylpropylaminocarbonyl group, an ethylpropylaminocarbonyl group, a butyl- 
methylaminocarbonyl group, a butyl ethylaminocarbonyl group, a butylpropylaminocarbonyl group and the like. 

Illustrative examples of the "lower alkylsuHonyl group" include a methylsulfonyl group, an ethylsulfonyl group, a pro- 
pylsulfonyl group, an isopropylsulfonyl group, a butylsulfonyl group, an isobutylsulfonyl group, a pentylsulfonyl group, an 
isopentylsulfonyl group, a hexyisulfonyl group, an isohexylsulfonyi group and the like. 

The "mono- or di-lower alkylaminothiocarbonyl group" means a group in which one or two hydrogen atoms of an 
amino group is substituted with the aforementioned "lower alkyI group". Illustrative examples of the mono-lower 
alkylaminothiocarbonyl group include a methylaminothiocarbonyl group, an ethylaminothiocarbonyl group, a propylami- 
nothiocarbonyl group, an isopropylaminothiocarbonyl group, a butylaminothiocarbonyl group, an isobutylaminothiocar- 
bonyl group, a pentylaminothiocartxjnyl group, an isopentylaminothiocartxjnyl group, a hexylaminothiocarbonyl group, 
an isohexylaminothiocarbonyl group and the like. Illustrative examples of the dialkylaminothiocarbonyl group include 
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symmetric dialkylaminothiocarbonyl groups which are di-substituted with straight or branched alkyi groups having 1 to 
6 carbon atoms, such as a dimethylaminothiocarbonyt group, a diethylaminothiocarbonyl group, a dipropylaminothiocar- 
bonyl group, a diisopropylaminothiocarbonyl group, a dibutylaminothiocarbonyl group, a dipentylaminothiocarbonyl 
group and the like, and asymmetric dialkylaminothiocarbonyl groups which are di-substituted with different straight or 

5 branched alkyI groups having 1 to 6 carbon atoms, such as an ethylmethylaminothiocarbonyl group, a methylpropylami- 
nothiocarbonyl group, an ethylpropylaminothiocarbonyl group, a butylmethylaminothiocarbonyl group, a butylethylami- 
nothlocarbonyl group, a butylpropylaminothiocarbonyl group and the like. 

Illustrative examples of the "lower alkanoyi group" include a formyl group, an acetyl group, a proplonyl group, a 
butyryl group, an isobutyryl group, a valeryl group, an isovaleryl group, a pivaloyi group, a hexanoyi group and the like, 

10 of which an acetyl group, a propionyl group and a butyryl group are preferred, and an acetyl group and a propionyl group 
are particularly preferred. 

The "lower alkylene group" is an alkylene group having 1 to 6 carbon atoms, and its illustrative examples include a 
methylene group, an ethylene group, a methytmethylene group, a trimethylene group, a dimethylmethylene group, a 
tetramethylene group, a methyltrimethylene group, an ethylethyiene group, a dimethylethylene group, an ethylmethyl- 

75 methylene group, a pentamethylene group, a methyltetramethylene group, a dimethyltrimethylene group, a trimethyleth- 
ylene group, a diethyl methylene group, a hexamethylene group, a methylpentamethylene group, a 
dimethyltetramethylene and the like. Of these groups, alkylene groups of 1 to 3 carbon atoms such as a methylene 
group, an ethylene group, a methylmethylene group, a trimethylene group and a dimethylmethylene group are preferred; 
a methylene group arxl an ethylene group are more preferable; and a methylene group is the most preferable. 

20 With respect to the substituent of the 'lower alkyI group which may be substituted", "cycloalkyi group which may be 
substituted" or "lower alkanoyi group which may be substituted", any group which can be substituted on the lower alkyI 
group, cycloalkyi group or lower alkanoyi group may be used, but a member of the following group C may be used pref- 
erably. Also, with respect to the substituent of the "aryl group which may be substituted" or "heteroaryl group which may 
be substituted", any group which can be substituted on the "aryl group" or "heteroaryl group" nnay be used, but a mem- 

25 ber of the following group D may be used preferably. These "bwer alkyl group".- "cycloalkyi group", "lower alkanoyi 
group", "aryl group" or "heteroaryl group" may be substituted with 1 or a plurality of, preferably 1 to 3. of the substituents. 

Group C: a halogen atom, a carboxyl group, a carbamoyl group, an amino group, a cyano group, a nitro group, a 
lower alkanoyi group, a lower alkoxy group, a lower alkoxycarbonyl group, a mono- or di-lower alkylamino group, an 
30 aryl group, an aralkyloxy group, an aryloxy group, a mercapto group, a lower alkytthio group, a lower alkylthiocarb- 
onyl group, a hydroxyl group, a carbamoyl group, or a mono- or di-lower alkyl ami nocartx)nyl group 
group D: a halogen atom, a cartoxyl group, an amino group, a cyano group, a nitro group, a hydroxyl group, a lower 
alkoxy group, a lower alkoxycartxDnyl group, a mono-or di-lower alkylamino group; a lower alkanoyi group, or a lower 
alkyl group which may be substituted with a member of the group C 

35 

Examples of the "halogen atom" include a fluorine atom, a chlorine atom, an iodine atom, a bromine atom and the 
like, and examples of the "mono- or di-lower alkylamino group" include nrrono-lower alkylamino groups such as a meth- 
ylamino group, an ethylamino group, a propylamine group, an isopropylamino group, a butylamino group, an iso- 
butylamino group, a pentylamino group, an isopentylamino group, a hexylamino group, an isohexylamino group and the 

40 like or straight or branched, symmetric or asymmetric di-lower alkylamino groups having 1 to 6 carbon atoms such as 
a dimethylamino group, a methylethylamino group, a diethylamino group, a dipropylamino group, an ethylpropylamino 
group, a dibutylamino grotp. a dipentylamino group and the like. The term "aralkyloxy group" means a group in which 
an optional hydrogen atom of the "lower alkoxy group" is substituted with the aforementioned "aryl group", and its illus- 
trative examples include a benzytoxy group, a naphthylmethyloxy group, a phenetyloxy group, a phenylpropyloxy group 

45 and the like, and the term "aryloxy group" means a group in which the hydrogen atom of a hydroxyl group is substituted 
with the aforementioned "aryl group", and its illustrative examples include a phenyloxy group, a naphthyloxy group and 
the like. 

The term "lower alkylthio group" means a group in which the hydrogen atom of a mercapto group is substituted with 
the aforementioned "lower alkyl group", and its illustrative examples include a methytthio group, an ethylthio group, a 

so propytthio group, an isopropytthio group, a butylthio group, an isobutylthio group, a pentytthio group, an isopentylthio 
group, a hexylthio group and the like, and the term "lower alkylthiocartxDnyl group" means a group in wNch a carbonyl 
group of the aforementioned lower alkanoyi group" is substituted by a thiocarbonyl group, and its illustrative examples 
include a methylthiocartxjnyl group, an ethylthiocarbonyl group, a propylthiocarbonyl group, an isopropylthiocarbonyl 
group, a butylthiocartxjnyl group, a pentylthiocarbonyl group, a hexylthiocarlx)nyl group and the like. 

55 The "mono- or di-lower alkylaminosulfonyl group" means a group in which one or two hydrogen atoms of aminosul- 
fonyl group is substituted with the aforementioned "lower alky! group". Illustrative examples of the mono-lower alkylami- 
nosulfonyl group include a methylaminosulfonyl group, an ethyiaminosulfonyl group, a propylaminosulfonyl group, an 
isopropylaminosulfonyl group, a butylaminosutfonyl group, an isobutylaminosulfonyl group, a pentylaminosulfonyl 
group, an isopentylaminosulfonyl group, a hexylaminosulfonyl group, an isohexylaminosulfonyl group and the like, lllus- 
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trative examples of the dialkylaminosulfony! group include symmetric dialkylaminosulfonyl groups which are di-substi- 
tuted with straight or branched alkyl groups having 1 to 6 carbon atoms, such as a dimethylaminosulfonyl group, a 
diethylaminosulfonyl group, a dipropylaminosulfonyl group, a diisopropylaminosulfonyl group, a dibutylamlnosulfonyl 
group, a dipentylaminosulfonyl group and the like, and asymmetric dialkylaminosulfonyl groups which are dl-substituted 

5 with different straight or branched alkyl groups having 1 to 6 carbon atoms, such as an ethylmethylaminosulfonyl group, 
a methylpropyiaminosulfonyl group, an ethylpropylaminosulfonyl group, a butylmethylaminosulfonyl group, a butylethyi- 
amlnosuifonyl group, a butylpropylaminosulfonyl group and the like. The term "N-lower alkyl-N-lower alkoxycarbo- 
nytaminosulfonyl group" means a group in which the hydrogen atom of the aminosulfonyl group is substituted with the 
aforementioned "lower alkyl group" and "lower alkoxycarbonyl group", 

10 Its illustrative examples include an N-methyl-N-methoxycarbonylaminosulfonyl group, an N -methyl- N-ethoxycarbo- 
nylaminosutfonyl group, an N-ethyl-N-methoxycarbonylaminosulfonyl group, an N-ethyl-N-ethoxycarbonylaminosulfonyl 
group, an N-methyl-N-propoxycarbonylaminosulfonyl group, an N-ethyl-N-propoxycarbonylaminosulfonyl group, an N- 
propyl-N-propoxycarbonylaminosulfonyl group, an N-butyl-N-methoxycarbonylaminosulfonyl group, an N-butyl-N- 
ethoxycarbonylaminosulfonyl group and the like, of which a group substituted with an alkyl group of 1 to 3 carbon atoms 

15 and an alkoxycarbonyl group of 1 to 3 cartDon atoms is preferred. 

Illustrative example of the particularly preferred compound among the object compounds to be included in the 
present invention is an amidinonaphthyl derivative, or a pharmaceutically acceptable salt thereof, which is selected from 
the group consisting of N-[4-[(l-acetoimidoyl-4-piperidyl)oxy]phenyl]-N-[(7-amidino-2-naphthyl)methyl-N'-methylsulfa- 
mide. ethyl N-[N-4-[(1 -acetoimidoyl-4-piperidyl)oxy]phenyl]-N-[{7-amidino-2-naphthyl)methyl]sufamoyl]carbamate, 4- 

20 [N-4-[(1 -acetoimidoyl-4-plperidyl)oxy]phenyl]-N-[(7-amidino-2- naphthy I) methyl] sulfamoyljbenzoic acid. N-[4-[(1 - 
acetoimidoyl-4-piperidyl)oxy]phenyl]-N-[(7-amidino-2-naphthyl)methyl]sulfamoylacetic acid, ethyl N-[N-[4-[(1-acetoinru- 
doyl-4-piperidyl)oxy]phenyl]-N-[(7-amidino-2-naphthyl)methyl]sulfamoyl]glycinate. N-[N-4-[(1-acetolmidoyl-4-piperi- 
dyl)oxy]phenyl]-N-[(7-amidlno-2-naphthyl)methyl]sulfamoyG-N-ethoxycarbonylglycine and N-[N-4-[(1-acetoimidoyl-4- 
piperidyl)oxy]phenyl]-N-[{7-amidino-2-naphthyl)methyl]sulfamoyl]glycine. 

25 Since the compounds of the present invention contain asymmetric carbon atoms in some cases, various isomers 

such as geometrical isomers, tautomers. optical isomers and the like, either as mixtures or in isolated fornns. are 
included In the compounds of the present invention. 

The compound (I) of the present invention forms an acid addition salt in some cases. Also, it may form a salt with 
a base dependng on the type of the substituent. Illustrative examples of such salts include acid addition salts with inor- 

30 ganic acids such as hydrochloric acid, hydrobromic acid, hydroiodic add. sulfuric add. nitric acid, phosphoric acid and 
the like or with organic acids such as formic add. acetic acid, propionic acid, oxalic acid, malonic add. succinic acid, 
fumaric acid, maleic acid, lactic add, malic add. tartaric acid, citric acid, methanesuHonic add. ethanesuHonic add, 
aspartic acid, glutamic acid and the like, and salts with inorganic bases such as sodium, potassium, magnesium, cal- 
cium, aluminum and the like or with organic bases such as methylamine. ethylamine. ethanolamine. lysine, ornithine 

35 and the like, as well as ammonium salt and the like. 

In addition, hydrates, pharmaceutically acceptable various solvates and polymorphism of the compourxi (I) are also 
included In the present invention. As a matter of course, the present invention is not limited to the compounds described 
in the following Examples, but includes all of the amidinonaphthyl derivatives represented by the general formula (I) and 
pharmaceutically acceptat>le salts thereof. 

40 

(Production method) 

The following describes typical production method of the invention compound (1). Also, since the intermediate com- 
pound represented by the general formula (I") as another object compound of the present Invention is a novel com- 
45 pound, its production method is described in the first production step. 



so 
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First step 




(In the formula, P means an amino-protecting group.) 

As the amino-protecting group P, the groups commonly used for the protection of an amino group can be used with 
25 no particular limitation, such as a lower alkyloxycarbonyl group, an aralkyloxycartx>ny1 group, an acyl group, a lower 
alkyi group, an aralkyi group, a sulfonyl group and the like. 

The compound (0 of the present invention can be synthesized by the following method (i). (ii) or (iii). 

(i) A method in which a nitrile is converted into an imidate and then condensed with an amine: 

30 The nitrile (II) is allowed to react with an alcohol such as methanol, ethanol or the like at -40°C to 0°C in the 

presence of hydrochloric acid gas, and then the thus formed imidate is allowed to react with ammonia, ammonium 
carbonate, ammonium chloride, ammonium acetate, or the other amine or amine salt As the solvent, methanol, 
ethanol, acetone, tetrahydrofuran and the like can be used. 

(ii) A method in which a nitrile is converted into a thioamide and then into a thioimidate which is subsequently con- 
35 densed with an amine: 

The nitrile (II) is allowed to react with hydrogen sulfide in the presence of an organic base such as methy!- 
amine, triethylamine. pyridine, picoline or the like to give a thioamide. The thioamide can also be obtained by allow- 
ing the nitrile (II) to react with o.o-diethyl dithiophosphate in the presence of hydrogen chloride. 

The resulting thioamide is allowed to react with a lower alkyI haltde such as methyl iodide, ethyl iodide or the 
40 like to convert it into a thioimidate which is then allowed to react with annmonia. ammonium carbonate, ammonium 
chloride, ammonium acetate, or other amine or amine salt. As the solvent, methanol, ethanol, acetone, tetrahydro- 
furan, ethyl acetate and the like can be used. 

(iii) A method in which an amine, an amine salt, a metallic amide or a Grignard's reagent is directly added to a 
nitrile: 

45 The synthesis can be carried out by adding a reagent such as ammonia, ammonium chloride and ammonia. 

ammonium thiocyanate, alkylammonium thiocyanate, MeAI(CI)NH2. NaNHg. (CH3)2NMgBr or the like to the nitrile 
(II) in an appropriate solvent or without solvent. As the solvent, chloroform, methanol, ethanol. acetone, tetrahydro- 
furan, toluene, dimethylformamide and the like can be used. In some cases, the reaction is considerably acceler- 
ated when a base (e.g., sodium hydride), aluminum chloride, or an acid (e.g.. p-toluenesulfonic acid) is used as a 

so catalyst. The reaction can be carried out at cooling temperature to room temperature or with heating. 

During the reaction to change a nitrile to an amidino group, the protecting group P of the nitrile (II) may be elimi- 
nated or not eliminated. When the protecting group P Is not eliminated, the compound (0 of the present invention can 
be obtained by eliminating the protecting group P by a method suitable for its elimination, for example under an acidic 
55 condition with hydrochloric add. acetic acid, trrfluoroacetic acid or the like. 

In addition, when an alkoxycarbonyl group is linked to the compound (II). it is possible to convert the alkoxycarbonyl 
group into a carbamoyl group simultaneously with the amidino formation reaction. 
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Second step 




The compound (1") of the present invention can be obtained by allowing the compound (I") which has a secondary 
amino group and which is produced in the aforementioned first step to react with an imidate compound in an appropri- 
25 ate solvent in the presence of a base at a cooling to heating tenperature. 

Examples of the solvent to be used include water, alcohols having 1 to 4 cartDon atoms such as ethanol, propjanol 
and the like, aliphatic ethers such as diethyl ether and the like, halogenated hydrocarbons such as chloroform and the 
like. N.N-dlmethylformamide. dimethyl sulfoxide and the like and mixed solvents thereof. 

Examples of the base include N-methylmorpholine. triethylamine. trimethylamine, sodium hydroxide, potassium 
30 hydroxide and the like. 

When an alkoxycartx)nyl group is linked to the compound {!*•), the hydrolysis can be carried out in the usual way 
under a basic, acidic or neutral condition, if necessary. 

Examples of the base to be used under a basic condition include sodium hydroxide, potassium hydroxide, lithium 
hydroxide, barium hydroxide and the like, examples of the acid to be used under an acidic condition include Lewis acids 
35 such as hydrochloric acid, sulfuric acid, boron trichloride or the like, trtfluoroacetic acid, p-to!uenesulfonic acid and the 
like, and examples of the reagent to be used under a neutral condition include halogen ions such as of lithium iodide, 
lithium bromide and the like, alkali metal salts of thiol and cenolal. iodotrimethylsilane and an enzyme such as esterase. 
Examples of the solvent to be used in the reaction include water, alcohol (e.g.. methanol and ethanol). acetone, diox- 
ane. acetonitrile, tetrahydrofuran, N.N-dimethytformamide, dimethyl sulfoxide, formic acid, pyridine acetate, lutidine, 
40 collidine and the like. These solvents may be used as mixtures with water 

Though the reaction generally progresses at room temperature, it may be necessary to carry out the reaction in an 
ice bath or with heating in some cases, so that the reaction temperature should be optionally selected in the conven- 
tional way. 

In addition, the compound represented by the general formula (I) can be produced by optionally combining known 
45 steps which can be generally ennployed by those skilled in the art, such as alkylation. acylation, oxidation, reduction, 
hydrolysis and the like. 

(Production method of starting compound) 

50 Starting compounds (the following compounds (IVa). (IVb), (IVc). (IVd), (IVe) and (Vll)) for the compound (1) of the 
present invention in which is a group represented by -A-W-R'* can be produced by the following methods (a) to (f). 
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(a) Production method lor an amide compound (IVa) 



10 



15 




(IVa) 



25 



[In the formulae, is a group represented by or the formula 

o 

A 



30 



35 



40 



45 



SO 



(Ra'' is a lower alky! group which may have a substituent or an aryl group which may have a substituent. or a cycloalkyi 
group which may have a substituent or a lower alkoxy group).] The corrpound (IVa) which Is an amide can be obtained 
by subjecting the amine (III) and an active derivative of a carboxylic acid to acylation reaction in an appropriate solvent. 

Examples of the active derivative of a carboxylic acid to be used indude an active ester obtained by the reaction 
with a phenolic compound (e.g., p-nitrophenol) or N-hydroxyamine compound (e.g.. 1-hydroxysuccinimide and 1- 
hydroxybenzotriazole): a monoalkyi carbonate, or an acid anhydride mixture obtained by reaction with an organic acid 
or a phosphoric acid anhydride mixture obtained by reaction of diphenylphosphoryl chloride with N-methylmorpholine; 
an acid azide obtained by allowing an ester with hydrazine or an alkyi nitrite; an acid halide (e.g., add chloride and add 
bromide); a symmetric acid anhydride and the like. 

Alternatively, the amide compound (IVa) can also be obtained by subjecting a cartsoxylic acid to acylation reaction 
in an appropriate solvent in the presence of a condensing agent. As the condensing agent of this case, N,N-dicyclohex- 
ylcarbodiimide (DCC). 1-ethyt-3-(3-(N.N-dimethylamino)propyl)carbodiimide. cartDonyldlimidazole, diphenylphosphoryl 
azide (DPPA). diethylphosphoryl cyanide and the like are desirable. 

The reaction is carried out generally in a solvent at cooling to room temperature. Examples of the solvent to be used 
are organic solvents which are not participated in the reaction, such as dimethylformamide, dimethylamide. dioxane. 
tetrahydrofuran, diethyl ether, dichloroethane, chloroform, carbon tetrachloride, dimethoxymethane, dimethoxyethane, 
ethyl acetate, benzene, acetonitrile, dimethyl sulfoxide and the like and mixed solvents thereof, and these organic sol- 
vents are optionally selected depending on the method to be employed. Depending on the type of acylation, it may be 
necessary to carry out the reaction under anhydrous condition. 

Also, depending on the method to be employed, it may sometimes be desirable for smooth reaction to carry out the 
reaction in the presence of a base such as N-methylmorpholine, triethylamine, trimethylamine. pyridine, sodium 
hydride, potassium t-butoxide. butyl lithium, sodium amide or using these bases as the solvent. 
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(b) Production method for an urea compound (!Vb) 



5 



10 



15 




20 

The urea compound (IVb) can be obtained by allowing the amine (HI) to react with an isocyanate derivative in an appro- 
priate solvent under cooling to reflux condition. 

Alternatively, the urea compound (IVb) can also be obtained by allowing the amine (III) to react with phosgene. 

25 diphosgene or triphosgene in an appropriate solvent under cooling to reflux condition, and subsequently allowing the 
thus formed carbamoyl chloride to react with an amine derivative. 

The solvent to be used is an organic solvent which is not participated in the reaction, and its illustrative examples 
include dimethylformamide. dimethylamide, dioxane. tetrahydrofuran. diethyl ether, dichloroethane. chloroform, carbon 
tetrachloride, dimethoxymethane. dimethoxy ethane, ethyl acetate, benzene, acetonitrile, dimethyl sulfoxide and the like 

30 and mixed solvents thereof, and these organic solvents are optionally selected depending on the method to be 
employed. 

Depending on the method to be employed, it may sometimes be desirable for smooth reaction to carry out the reac- 
tion in the presence of a base such as triethylamine, trimethylamine, sodium hydride, potassium t-butoxide, butyl lith- 
ium, sodium amide or the like. 

35 

(c) Production method for a thiourea compound (IVc) 




The thiourea compound (IVc) can be obtained by allowing the amine (III) to react with an isothiocyanate derivative in an 
appropriate solvent under cooling to reflux condition. The solvent to be used is an organic solvent which is not partici- 
pated in the reaction, and its illustrative examples include dimethylformamide. dimethylamide. dioxane. tetrahydrofuran. 
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diethyl ether, dichloroethane. chloroform, carbon tetrachloride, dimethoxy methane, dimethoxyethane. ethyl acetate, 
benzene, acetonitrile. dimethyl sulfoxide and the like and mixed solvents thereof, and these organic solvents are option- 
ally selected depending on the method to be employed. 

Depending on the method to be employed, it may sometimes be desirable for smooth reaction to carry out the reac- 
5 tion in the presence of a base such as triethylamine. trimethylamine. sodium hydride, potassium t-butoxide, Ixityl lith- 
ium, sodium amide or the like. 

(d) Production method for an urethane compound (IVd) 



75 




0 ORfl 



20 



25 




[In the formulae, is a lower alkyi group which may have a substituent.] 

30 The urethane compound (IVd) can be obtained by allowing the amine (III) to react with an alkyI chloroformate which 
may have a substituent, an alkyI azidoformate which may have a substituent or an alkyI carbonate which may have a 
substituent, in an appropriate solvent under cooling to reflux condition. 

The solvent to be used is an organic solvent which is not participated in the reaction, and its illustrative examples 
include dimethylformamide. dimethylamide. dioxane. tetrahydrofuran. diethyl ether, dichloroethane. chloroform, carbon 

35 tetrachloride, dimethoxymethane. dimethoxyethane. ethyl acetate, benzene, acetonitrile. dimethyl sulfoxide and the like, 
and these organic solvents are optionally selected depending on the method to be employed. 

Depending on the method to be employed, it may sometimes be desiratrfe for smooth reaction to carry out the reac- 
tion in the presence of a base such as triethylamine. trimethylamine. sodium hydride, potassium t-txjtoxide. butyl lith- 
ium, sodium amide or the like. 

40 An oxalate compound can also be produced under the same reaction conditions except that a halogenoglyoxylic 
acid derivative is used as the starting compound. 
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(e) Production method for a sulfonamide compound (IVe) 



10 



15 



20 
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30 



The sulfonamide compound (IVe) can be obtained by allowing the amine (III) to react with a sulfonyl hatide derivative 
and a sulfonic anhydride generally in the presence of a base, in an appropriate solvent under cooling to reflux condition. 

The solvent to be used is an organic solvent which is not participated in the reaction, and its illustrative examples 
include dimethylformamide. dimethylamide, dioxane, tetrahydrofuran. diethyl ether, dichloroethane. chloroform, carbon 
tetrachloride, dimethoxymethane. dimethoxyethane, ethyl acetate, benzene, acetonitrile. dimethyl sulfoxide and the like 
and mixed solvents thereof, and these organic solvents are optionally selected depending on the method to be 
employed. Illustrative examples of the base to be used include N-methylmorphollne, triethylamine, trimethylamine. pyri- 
dine, sodium hydride, potassium t-butoxide. butyl lithium, sodium amide and the like, and it is possible in some cases 
to use these bases as the solvent. 



(f) Alkylation 

This alkylation reaction is a well known reaction. Though this reaction is explained in the following with reference to 
35 an illustrative example, alkylation reactions other than the case of the illustrative example are also carried out under 
similar conditions. 



40 
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(In the formulae. Y is an alkyi activating group such as a halogen atom, a methylsulfonyloxy group, a trif luoromethylsul- 
fonyloxy group, a paratoluenesuHonyloxy group or the like.] 

An alkylamine derivative represented by the general formula (VII) can be obtained by allowing an amine derivative 
represented by the general formula (V) to undergo alkylation by an alkylation agent represented by the general formula 

5 (VI). The alkylation reaction is carried out using the compound (V) and a reaction equivalent or excess amount of the 
alkylating agent (VI). in an appropriate solvent at cooling temperature to heating temperature, preferably from room 
temperature to heating (reflux) temperature. In this case, it is advantageous in some cases to add a reaction equivalent 
or excess amount of a base for smooth reaction. 

Solvents which are not participated in this reaction, alcohols (e.g., methanol and ethanol), hydrocarbons (e.g.. ben- 

10 zene and toluene), or tetrahydrofuran, dioxane, acetonitrile. dimethylformamide. dimethyl sulfoxide and the like may be 
used optionally, though the reaction may be carried out without solvent in some cases. 

Examples of the base to be used in this reaction include organic bases such as triethylamine, pyridine and the like, 
inorganic salts composed of strong bases, such as sodium carbonate, potassium carbonate, sodium hydroxide and the 
like, and sodium hydride and the like. When a base is liquid, it may also be used as the solvent. 

15 In addition, the starting compound of the present invention can be produced by optionally combining alkylation, oxi- 

dation, reduction, hydrolysis and the like other known steps which can be employed by those skilled in the art. 

For example, in the case of the alkylation method, an alkyl-substituted sulfonamide compound can be obtained by 
carrying out reaction of a sulfonamide compound in the presence of its reaction equivalent amount or excess amount 
of an alcohol (e.g.. methanol and ethanol). triphenylphosphine or diethyl azodicartDOxylate in a solvent which is not par- 

20 ticipated in the reaction (e.g., tetrahydrofuran, benzene, dichloromethane or the like), while stirring at room temperature 
or with heating. 

The reduction method is employed when an amine compound is obtained from a nitro compound. Its illustrative 
examples include a method in which a metal (e.g., zinc and tin) is used, a method in which a metal hydride (e.g., Li AIH4) 
is used and a catalytic reduction method in which palladium-cartoon or the like is used, and each of these methods is 
25 carried out in a solvent which is not participated in the reaction at room temperature or with heating. 

The compound of the present invention produced in this way can be isolated and purified by known techniques 
such as extraction, precipitation, separation chromatography, fractionating crystallization, recrystalllzation and the like. 
Also, tiie compound of the present invention can be made into desired salts by subjecting it to usual salt forming reac- 
tion. 

30 In addition, the compound of the present invention may exist in the form of optical isomers when it has asymmetric 
carbon atoms. These optical isomers can be separated in the usual way by a fractionating crystallization in which an 
isomer is recrystallized together with an appropriate salt or by a column chromatography. 

INDUSTRIAL APPLICABILITY 

35 

The compound of the present invention shows potent anticoagulation action by inhibiting activated blood coagula- 
tion factor X in a specific fashion. In consequence, it is useful as a blood coagulation inhibitor or a drug for use in the 
prevention and treatment of diseases which are induced by tiirombus or emtxjius. Examples of such diseases include 
cerebrovascular disorders such as cerebral infarction, cerebral thrombosis, cerebral embolism, transient cerebral 

40 ischemic attack (TIA). subarachnoid hemorrhage (vascular twitching) and the like, ischemic heart diseases such as 
acute or chronic myocardial infarction, unstable angina, coronary artery thrombolysis and the like, pulmonary vascular 
disorders such as pulmonary thrombosis, pulmonary ennbolism and the like, and various vascular disorders such as 
peripheral arterial obstnjction, deep venous thrombosis, disseminated intravascular coagulation syndrome, thrombus 
formation after artificial blood vessel operation or after artificial valve replacement, re-occlusion and re-stricture after 

45 coronary artery by-pass operation, re-occlusion and re-stricture after PTCA or PTCR operation and thrombus fornnation 
at the time of extracorporeal circulation. In addition to the above, a possibility has been suggested on the use of the 
compound of the present invention as a drug for use in the prevention and treatment of influenza virus infection based 
on the activity to inhibit growth of influenza virus, effected by the activated blood coagulation factor X inhibiting action 
of the compound (an unexamined published Japanese patent application {kokai) No. 6-227971). 

50 The excellent activity of the conpound of the present invention to inhibit activated Wood coagulation factor X has 
been confirmed by the following tests. 

1) Test on tiie measurement of blood coagulation time by human activated blood coagulation factor X 

Human activated blood coagulation factor X (manufactured by Cosmo Bio) is dissolved in 0.05 M Tris-HCI 
55 buffer (pH=7,40) to prepare a 0.05 unit/ml solution. A blood sample collected using 1/10 volume of 3.8% sodium 
citrate was centrifuged at 3,000 rpm for 10 minutes. Then, 90 |il portion of the thus separated human plasma was 
mixed with 10 \i\ of each drug which has been diluted by dissolving in physiological saline and 50^1 of the afore- 
mentioned activated blood coagulation factor X solution, and the mixture was incubated at 37**C for 3 minutes. 
Then, 100 ^il of 20 mM CaCI solution was added to measure the blood coagulation time. KC4A manufactured by 
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Amelung was used for the measurement of blood coagulation time. A dose which extends the Wood coagulation 
time twice (to be referred to as CT2 hereinafter) was calculated based on the blood coagulation time when 10 pi of 
physiological saline was added instead of the drug. The results are shown in Table 1 . 

2) Test on the measurement of coagulation time by bovine thrombin 

5 Human ftorinogen (freeze<Jried preparation, manufactured by Sigma) Is dissolved in 0.05 M Tris-HCI buffer 

(pH=7.40) to prepare a 6 mg/ml solution. Bovine thrombin (500 lU/vial, manufactured by Mochida Pharmaceutical) 
is dissolved in physiological saline to prepare thrombin solutions of various concentrations. A 100 pi portion of the 
aforementioned fibrinogen solution was mixed with 100 pi of physiological saline, the mixture was incubated at 
37^*0 for 3 minutes. Then. 100 pi of the aforementioned thrombin solution was added to measure the coagulation 

10 time and to determine concentration of thrombin which causes coagulation after about 20 seconds. Next, 100 jil of 
each drug which has been diluted with physiological saline was added to 100 pi of the aforementioned fibrinogen 
solution to measure the coagulation time. KC4A manufactured by Amelung was used for the measurement of the 
coagulation time. A dose which extends the blood coagulation time twice (to be referred to as CT2 hereinafter) was 
calculated based on the blood coagulation time when 100 pi of physiological saline was added. The results are 

15 shown in Table 1. 

3) Test on the measurement of enzyme inhibition by a synthetic substrate method 

Human activated blood coagulation factor X (manufactured by Cosmo Bio) was dissolved in 0.02 M Tris-HCI 
buffer (pH=7.40) containing 0.15 M sodium chloride to prepare a 6 units/ml solution. A synthetic substrate S-2222 
(manufactured by Daiichi Kagaku Yakuhin) was dissolved in purified water to prepare a 0.75 mg/ml solution. A 25 

20 pi portion of each drug which has been prepared by dissolving the drug in physiological saline was mixed with 1 70 

pi of 0.05 M Tris-HCI buffer (pH=8.40) and 50 pi of the S-2222 solution. Then, 10 pi of the human activated Wood 
coagulation factor X solution was added and the mixture was incubated at 37**C for 15 minutes. The reaction was 
stopped by adding 50 pi of 60% acetic acid and then the absorbance at 405 nm was measured to calculate IC50 
value. Model 3550 manufactured by Bio-Rad was used for the measurement. A reaction mixture prepared by add- 

25 ing physiological saline instead of the drug and adding 60% acetic acid prior to the addition of the human activated 
blood coagulation factor X solution was used as a control. Concentration of the drug when 50% of the reaction was 
inhibited (to be referred to as IC50 hereinafter) was calculated based on the control. As the results, the compound 
of Example 79 for example showed a value of 0.091 pM (IC50), and the compound of Example 88 showed a value 
of 0.047 pM(IC5o). 

30 On the basis of the results of the aforementioned tests 1), 2) and 3), it was confirmed that the compound of the 

present invention inhibits human activated blood coagulation factor X in a specific fashion and shows excellent anti- 
coagulation action by extending the coagulation time with a lower concentration than a reference compound 
described in the following. 
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Table 1 



Compounds tested 


1) Test on the measurement of 
blood coagulation time by human 
activated blood coagulation factor X 


Test on the measure- 
ment of coagulation time 
by bovine thrombin 


Example No. 


CT2 (^M) 


CT2 (^iM) 


23 


0.11 


>100 


28 


0.05 


>100 


31 


0.09 


>100 


33 


0,14 


>100 


47 


0.13 


>100 


63 


0.04 


>100 


74 


0.09 


>100 


79 


0.05 


>100 


86 


0.04 


>1G0 


88 


0-04 


>100 


Reference compound 


0.59 


>100 


Reference connpound: compound of Example 52 in an unexamined piiDiished Japanese 
patent application {kokai) No. 5-208946 



4) Test on the exo vivo measurement of coagulation time in mice (intravenous administration) 

Each drug dissolved in physiological saline was administered by single injection into caudal vein of each of 
male ICR mice (20-30 g, purchased from SLG) which have been abstained from food for 12 hours or more and; 1 
minute thereafter and under diethyl ether anesthesia, 0.6 ml of blood was collected from the aorta with 1/10 volume 
of 3.8% sodium citrate and centrifuged at 3,000 rpm for 10 minutes to separate blood plasma. Using the resulting 
blood plasma, extrinsic blood coagulation time (PT) and intrinsic blood coagulation time (APTT) were measured in 
accordance with the following methods a) and b). 

a) Extrinsic blood coagulation time (PT) 

Tissue thromboplastin (54 mg/vial, freeze-dried preparation, manufactured by Ortho) was dissolved in 2.5 
ml of distilled water and pre-incubated at 3.7°C. A 50 ^1 portion of the aforementioned blood plasma was incu- 
bated at 37°C for 1 minute and then mixed witii 50 pi of the just described thromboplastin solution to measure 
blood coagulation time. KC4A manufactured by Amelung was used for the measurement of blood coagulation 
time. Blood coagulation time when physiological saline was administered instead of the drug was used as a 
control, and the drug activity was shown as a relative value to the control which was defined as 1 . 

b) Intrinsic blood coagulation time (APTT) 

Blood coagulation time was measured by incubating 50 \x\ of activated thrombofacs (manufactured by 
Ortho) and 50 ^l of the aforementioned blood plasma at 37**C and then adding 50 of 20 mM CaClg solution 
which has been pre-incubated at 37*»C. KC4A manufactured by Amelung was used for the measurement of 
blood coagulation time. Blood coagulation time when physiological saline was administered instead of the drug 
was used as a conti-ol. and the drug activity was shown as a relative value to the conti-ol which was defined as 
1 . In tiiis case, dose dependency of and periodical changes in the anticoagulation action were also examined 
by changing the administration dose or the blood collection time. 

As tiie results of this test, excellent blood coagulation time extending action was observed by intravenous 
administration of the compound of the present invention. 

5) Test on tiie exo vivo measurement of coagulation time in mice (oral administi-ation) 

The procedure of tine above test 4) was repeated except that forced oral administration was earned out using 
an oral sound, instead of the single injection into caudal vein carried out in the test 4). and blood was collected 30 
minutes thereafter. 



17 



EP 0 798 295 A1 



As the results of this test, the blood coagulation time extending action was observed also by the oral administration 
of the compound of the present invention. 

The pharmaceutical composition which contains one or two or more of the compounds of the present invention rep- 
resented by the general formula (I) or pharmaceutically acceptable salts thereof as the active ingredient is prepared into 
5 tablets, powders, fine granules, granules, capsules, pills, solutions, injections, suppositories, ointments, adhesive prep- 
arations and the like using commonly used pharmaceutical carriers, fillers and other additives and administered orally 
or parenterally. 

Clinical dose of the compound of the present invention in human is optionally decided by taking into consideration 
symptoms, body weight, age, sex and the like of each patient to be treated, but is usually 0.1 to 500 mg by oral admin- 
10 istration, or 0.01 to 100 mg by parenteral administration, per day per adult, and the daily dose is divided into 1 to several 
doses per day. Since the dose varies under various conditions, a smaller dose than the above range may be sufficient 
in some cases. 

The solid composition for use in the oral administration according to the present invention is used in the form of tab- 
lets, powders, granules and the like. In such a solid composition, one or more active substances are mixed with at least 

15 one inert diluent such as lactose, mannitol, glucose, hydroxypropylcellulose. microcrystalline cellulose, starch, polyvinyl 
pyrrolidone, metasilicic acid or magnesium aluminate. In the usual way, the composition may contain additives other 
than the inert diluent, such as a lubricant (e.g.. magnesium stearate). a disintegrating agent (e.g.. calcium cellulose gly- 
colate). a stabilizing agent (e.g., lactose) and a solubillzing or solubilization-assisting agent (e.g.. glutamic acid and 
aspartic acid). If necessary, tablets or pills may be coated with a film of a gastric or enteric substance such as sucrose, 

20 gelatin, hydroxypropylcellulose, hydroxypropylmethylcellulose phthalate or the like. The liquid composition for oral 
administration includes pharmaceutically acceptable emulsions, solutions, suspensions, syrups, elixirs and the like and 
contains a commonly used inert diluent such as purified water or ethyl alcohol. In addition to the inert diluent, this com- 
position may also contain auxiliary agents such as a solubilizing or solubilization assisting agent, a moistening agent, 
a suspending agent and the like, as well as sweeteners, flavors, aromas and antiseptics. The injections for parenteral 

25 administration includes aseptic aqueous or non-aqueous solutions, suspensions and emulsions. Examples of the dilu- 
ent for use in the aqueous solutions and suspensions include distilled water for injection use and physiological saline. 
Examples of the diluent for use in the non-aqueous solutions and suspensions include propylene glycol, polyethylene 
glycol, a plant oil (e.g.. olive oil), an alcohol (e.g.. ethyl alcohol), polysorbate 80 (trade name) and the like. Such a com- 
position may further contain additive agents such as an isotonic agent, an antiseptic, a moistening agent, an emulsify- 

30 ing agent, a dispersing agent, a stabilizing agent (e.g., lactose) and a solubilizing or solubilization assisting agent. 
These compositions are sterilized by filtration through a bacteria retaining filter, blending of a germicide or in-adiation. 
Alternatively, they may be used by firstly making into sterile solid compositions and dissolving them in sterile water or a 
sterile solvent for injection prior to their use. When the compound of the present invention has low solubility, it may be 
subjected to a solubilization treatment The solubilization treatment may be can-ied out by known methods which can 

35 be applied to pharmaceutical preparations, such as a method in which surface active agents (polyoxyethylene hard- 
ened castor oils, polyoxyethylene sorbitan higher fatty acid esters, polyoxyethylene polyoxypropylene glycols, sucrose 
fatty acid esters and the like) are added, and a method in which a drug is formed into solid dispersion together with a 
solubilizing agent such as a polymer (e.g.. a water soluble high polymer such as hydroxypropylmethylcellulose (HPMC), 
polyvinyl pyn-olidone (PVP). and polyethylene glycol (PEG), or an enteric polymer such as cartDOxymethylethylcellulose 

40 (CMEC). hydroxypropylmethylcellulose phthalate (HPMCP). and methyl methacry late- methacry lie acid copolymer 
(Eudragit L. S. trade name, manufactured by Rohm & Haas)). In addition, as occasion demands, a method in which a 
drug is made into a soluble salt or a method in which an inclusion compound is formed using cydodextrin or the like 
may also be employed. The solubilization means can be optionally changed depending on each drug of interest [Saikin 
no seizaigijyutu tosono oyo (Recent Pharmaceutical Technology and Application). 1. Utsumi e/a/.. Lyaku JournaL 157- 

45 159 (1983) and Yakugaku Monograph No. 1 , Bioavailability", K. Nagai ef a/., published by Soft Science, 78-82 (1988)]. 
Of the above techniques, a method in which solubility of a drug is improved by forming its solid dispersion with a solu- 
bilizing agent (an unexamined published Japanese patent application (kokai) No. 56-49314. FR 2460667) may be 
employed preferably. 

so BEST MODE OF CARRYING OUT THE INVENTION 

The following illustratively describes production method of the compounds of the present invention with reference 
to production examples of the compounds of the present invention. In this connection, since novel compounds are 
included in the starting compounds for the compounds of th - present invention, production methods of these com- 
55 pounds are also described as reference examples. 

Reference Example 1 

Silver tetrafluoroborate (1,168 mg) was suspended in 6 ml of dimethyl sulfoxide. 1,230 mg of 7-Bromomethyl-2- 
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naphthalenecarbonitrile was added to the suspension, and the mixture was stirred a1 room temperature for 14 hours. 
The reaction solution was filtered, water was added to the mother liquid, and the mixture was extracted with ethyl ace- 
tale. The extract was washed with brine, dried over anhydrous sodium sulfate, and then evaporated. The resulting res- 
idue was purified by silica gel column chromatography using a mixture of hexane and ethyl acetate as the eluent to give 
5 543 mg of 7-formyl-2-naphthalenecarbonitrile in the form of white solid. 

Nuclear magnetic resonance spectrum (CDCI3. TMS internal standard) 6: 7.78 (1H, dd, J=1.2. 8.5H2). 8.01 (1H, d. 
J=8.5Hz). 8.02 (1K d. J=8.5Hz), 8.13 (1H. dd, J=1.2, 8.5Hz). 8.40 (2H. s). 10.21 (1H. s). 

10 Reference Example 2 

7-Formyl-2-naphthalenecarbonitrile obtained in Reference Example 1 (849 mg) and 1 .370 mg of 4-[(1 -t-butoxycar- 
bonyl-4-piperidyl)oxy]aniline were dissolved in 10 ml of dichloromethane and 2.7 ml of acetic acid, 1 .290 mg of sodium 
triacetoxyborohydride was added to the solution, and the mixture was stirred at room temperature for 45 minutes. The 
75 reaction solution was washed with 2 M potassium carbonate, water and 10% citric add aqueous solution in that order, 
dried over sodium sulfate, and then evaporated. By recrystallizing the resulting residue from methanol. 1 .698 mg of 7- 
[[4-[(1 -t-butoxycafbonyl-4-piperidyl)oxy]anilino]methyl]-2-naphthalenecarbonitrile was obtained. 

Mass spectrometry data (m/z): 457 (M)"^ 
20 Nuclear magnetic resonance spectrum (CDCI3. TMS internal standard) 5: 1.46 (9H. s). 1.63-1.74 (2H, m). 1.80- 

1.92 (2H. m). 3.21-3.30 (2H. m). 3.65-3.77 (2H. m). 4.00 (1H. bs). 4.21-4.28 (1H. m). 4.49 (1H, s). 6.59 {2H, d. 
J=8.8Hz), 6.79 (2H. d. J=8.8Hz). 7.59 {1H. d, J=8.3H2). 7.66 (1H. d, J=8.8H2), 7.84-7.92 (3H, m). 8.19 (1H. s). 

Reference Example 3 

25 

7-[[4-[(l-t-Butoxycarbonyl-4-piperidyi)oxy]anilino]methyl]-2-naphthalenecarbonitrile obtained in Reference Exam- 
ple 2 (150 mg) was dissolved in 1 ml of pyridine. 268 mg of acetic anhydride and 10 mg of 4-dimethylaminopyridine 
were added to the solution, and the mixture was stirred at room temperature for 15 hours. Ethyl acetate was added to 
the reaction solution. The mixture was washed with 1 0% citric acid aqueous solution and saturated sodium bicarbonate 
30 aqueous solution in that order, dried over anhydrous sodium sulfate, and then evaporated. By recrystallizing the result- 
ing residue from ethanol. 139 mg of N-[4-[(1-t-butoxycarbonyl-4-piperidyl)oxy]phenyl]-N-[(7-cyano-2-naph- 
thyl)methyl]acetamide was obtained. 

Mass spectrometry data (m/z): 500 (M + 1)* 
35 Nuclear magnetic resonance spectrum (CDCI3. TMS internal standard) 6: 1.46 {9H. s). 1.67-1.77 (2H, m), 1.85- 
1.97 (5H, m). 3.27-3.36 (2H. m). 3.63-3.76 (2H. m). 4.37-4.45 (IH. m), 5.02 {2H, s). 6.81 (2H. d. J=8.8Hz). 6.88 
{2H. d. J=8.8Hz). 7.56-7.65 (3K m). 7.83 (IH. d. J=8.3Hz). 7.89 (1 H, d. J=8.3Hz), 8.13 (IH, s). 

Reference Example 4 

40 

7-[[4-[(1-t-Butoxycarbonyl-4-piperidyl)oxy]anilino]methyl]-2-naphthalenecart)onitrile obtained in Reference Exam- 
ple 2 (200 mg) was dissolved in 2 ml of dichloromethane, 299 mg of ethyl chloroglyoxylate and 266 mg of triethylamine 
were added to the solution, and the mixture was stirred at room temperature for 15 hours. Ethyl acetate was added to 
the reaction solution, the mixture was washed with 10% citric acid aqueous solution and saturated sodium bicarbonate 
45 aqueous solution in that order, dried over anhydrous sodium sulfate, and then evaporated. The resulting residue was 
purified by silica gel column chromatography using hexane:ethyl acetate (8:2) as the eluent to give 241 mg of ethyl N- 
[4-[(1-t-butoxycarbonyl-4-plperidyl)oxy]pheny[]-N-[(7-cyano-2-naphthyl)methyl]oxamate. 

Mass spectrometry data (m/z): 557 (M)* 
so Nuclear magnetic resonance spectrum (CDCI3. TMS internal standard) 6: 1 .01 (3H. t. J=7.1 Hz), 1 .46 (9H, s), 1 .63- 

1 75 (2H. m). 1.82-1.94 (2H. m), 3.25-3.36 (2H. m). 4.04 (2H. q. J=7.1Hz). 4.35-4.45 (IH. m). 5.07 (2H. s). 6.78 
(2H. d, J=8.8H2). 6-97 (2H. d. J=8.8Hz), 7.58-7.63 (2H. m). 7.68 (IH. s). 7.86 (IH. d. J=8.3Hz). 7.90 (IH. d. 
J=8.8Hz). 8.15 (IK s), 

55 The following compounds of Reference Examples 5 to 1 3 were obtained in the same manner as described in Ref- 
erence Example 4. 
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Reference Example 5 

N-[4-[(1-t*Butoxycart)onyl-4-piperidyl)oxy]phenyn-N-[(7-cyanch2-naphthyl)m 

5 Starting compounds: 7-[[4-[(1-t-butoxycarbonyl-4-piperidyl)oxy]anilino]methyl]-2-naphtha!enecarbonitrile. cyclo- 

propanecarbonyl chloride 
Mass spectrometry data (m/z): 526 (M + 1)* 

Nuclear magnetic resonance spectrum (CDCI3. TMS internal standard) 6: 0.59-0.78 (2H. m), 0.94-1.13 (2H. m), 
1.24-1.31 (1H. m). 1.46 (9H. s). 1.52-1.62 (2H, m), 1.65-1.92 (2H. m). 3,12-3.47 (2H. m). 3.54-3.74 (2H. m). 4.31- 
70 4.56 (1H. m), 5.04 (2H. s). 6.90-7.05 (4H. m). 7.51-7.98 (5H, m). 8.14 (1H. s). 

Reference Example 6 

N-[4-[(1-t-Butoxycartx)nyl-4-piperidyl)oxy]phenyl]-N-[(7-cyano-2-naphthyl)methyl]benzamide 

15 

Starting compounds: 7-[[4-[(1 -t-butoxycarbonyl-4-plperidyl)oxy]anilino]methyl]-2-naphthalenecarbonitrile, benzoyl 
chloride 

Mass spectrometry data (m/z): 562 (M + 1)"^ 

Nuclear magnetic resonance spectrum (CDCI3, TMS internal standard) 6: 1.45 (9H, s). 1.54-1.84 (4H, m), 3.21- 
20 3.82 (4H. m). 4.22-4.41 (1H. m), 5.27 (2H, s). 6.53-6.94 (4H, m). 7.12-8.00 (10H. m). 8.18 (1H, s). 

Reference Example 7 

N-[4-[(1-t-Butoxycarbonyl-4-piperidyl)oxy]phenyl]-N-[(7-cyano-2-naphthyl)methyl]ethanecarboxamide 

25 

Starting compounds: 7-[[4-[(1-t-butoxycarbonyl-4-piperidyl)oxy]anillno]methyl]-2-naphthalenecartx)nitrile. pro- 
panoyl chloride 

Mass spectrometry data (m/z): 514 (M + 1)"^ 

Nuclear magnetic resonance spectrum (CDCI3, TMS internal standard) 6: 1 .05 (3H. t J=7.0Hz). 1.46 (9H. s), 1.54- 
30 2.02 (6H, m), 3.01-3.38 (2H, m). 3.50-3.74 (2H. m). 4.34-4.51 (1H. m), 5.01 (2H. s), 6.91-7.12 {4H, m). 7.45-7.88 

(5H. m), 8.14 (1H. s). 

Reference Example 8 

35 N-[4-[(1-t-Butoxycartx5nyi-4-piperidyl)oxy]phenyn-N-[(7-cyanch2-naphthyl)methyncydohexanecartX)xam^^ 

Starting compounds: 7-[[4-[(1-t-butoxycarbonyl-4-piperidyl)oxy]aniIino]methyl]-2-naphthalenecartx)nitrile. 
cyclohexanecarbonyl chloride 
Mass spectrometry data {m/z): 568 (M + 1)* 
40 Nuclear magnetic resonance spectrum (CDCI3. TMS internal standard) 6: 0.89-1.31 (5H. m), 1.46 (9H, s), 1.54- 
1.98 (10H. m). 3.17-3.48 (2H, m), 3.54-3.82 (2H, m), 4.34-4.51 (1H, m). 4.99 (2H. s). 6.82-7.07 (4H, m). 7.68-7.91 
(5H. m). 8.12 (1H. s). 

Reference Example 9 

45 

N-[4-[(1-t-Butoxycartx5nyl-4-piperidyl)oxy]phenyn-N-[(7-cyano-2-naphthyl)methyn-1-napht^^^ 

Starting compounds: 7-[[4-[(1-t-butoxycartK)nyl-4-piperidyl)oxy]anilino]methyl]-2-naphthalenecartx5nitrile, 1-naph- 
thalenecarbonyl chloride 
50 Mass spectrometry data (m/z): 612 (M + 1)* 

Nuclear magnetic resonance spectrum (CDCI3. TMS internal standard) 5: 1.43 (9H. s). 1.54-1.79 (4H, m). 3.04- 
3.39 (2H. m). 3.42-3.70 (2H. m). 4.04-4.31 (1H. m). 5.34 (2H. s), 6.35-6.82 (4H. m). 7.15-8.13 (12K m). 8.18 (1H. 
s). 

55 Reference Example 10 

N-[4-((1-t-Butoxycartx5nyl-4-piperidyl)oxy]phenyl]-N-((7-cyano-2-naphthyl)methyO-2-fluorobenzamide 

Starting compounds: 7-[[4-[(1-t-butoxycarbonyl-4-piperidyl)oxy]anilino]methy!]-2-naphthalenecartx)nitrile, 2-fluor- 
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obenzoyi chloride 

Mass spectrometry data (m/z): 580 (M + 1)* 

Nuclear magnetic resonance spectrum (CDCI3. TMS internal standard) 6: 1.44 {9H, s), 1.57-1.94 {4H. m), 3.08- 
3.40 (2H. m). 3-49-3.80 (2H, m). 4.18-4.40 (1H. m), 5.28 (2H. s). 6.55-6.74 (2H, m). 6.80-7.48 (7H. m), 7.68-7.98 
5 (4H,m). 8.14 (IK s). 

Reference Example 11 

N-[4-[(1-t-Butoxycarbonyl-4-piperidyl)oxy]phenyl]-N-[(7-cyano-2-naphthyl)methyl]-3-methoxybenzamide 

Starting compounds: 7-[[4-[(1 -t-butoxycartx)nyt-4-piperidyl)oxy]anilino]methyr|-2-naphthalenecarbonithle, 3-meth- 
oxybenzoyl chloride 

Mass spectrometry data (m/z): 592 (M -1- 1)* 

Nuclear magnetic resonance spectrum (CDCI3. TMS internal standard) 6: 1.45 (9H. s). 1.59-1.90 (4H. m), 3.07- 
3.45 (4H, m). 3.65 (3H, s). 4.21-4.48 (1H. m). 5.25 (2H, s). 6.58-7.10 (8H, m). 754-7.67 (1H, m), 7.69-7.95 (4H. 
m). 8.14 (1H. s). 

Reference Example 12 

20 N-[4-[(1-t-Butoxycarbonyl-4-piperidyl)oxy]phenyl]-N-[(7-cyano-2-naphthyl)methyl]-2-thiophenamide 

Starting compounds: 7-[[4-[{1 -t-butoxycarbonyl-4-piperidyl)oxy]anilino]methyi]-2-naphthalenecarbonitrile. thienoyi 
chloride 

Mass spectrometry data (m/z): 567 (M)*^ 
25 Nuclear magnetic resonance spectrum (CDCI3. TMS internal standard) 5: 1.45 (9H. s). 1.64-1.97 (4H. m). 3.14- 
3.48 (2H. m), 3.52-3.77 (2H. m). 4.35-4.60 (IK m), 5.22 (2H. s). 6.74-7.18 (5H. m). 7.28-738 (1H. m). 7.52-7.69 
- (2H. m). 770-7.95 (4H. m). 8.12 (1H, s). 

Reference Example 13 

30 

N-[4-[(1-t-Butoxycarbonyl-4-piperidyl)oxy]pheny!]-N-[(7-cyano-2-naphthyl)methyl]-3-pyridinecarb 

Starting compounds: 7-[[4-[(1-t-butoxycarbonyl-4-piperidyl)oxy]anilino]methyl]-2-naphthalenecarbonrtrile. nicoti- 
noyi chloride hydrochloride 
35 Mass spectrometry data (m/z): 563 (M + I)"*" 

Nuclear magnetic resonance spectrum (CDCI3, TMS internal standard) 5: 1.47 (9H. s). 1.65-1.94 (4H. m). 3.10- 
3.42 (2H. m), 3.51-3.87 (2H, m). 4.21-4.42 (IK m). 5.32 (2H. s). 6.72-6.98 (2H. m). 7.62-7.79 (9K m). 8.17 (1H. 
s), 8.41-8.67 (2H. m). 

40 Reference Example 14 

7-[[4-[(i-t-Butoxycart)onyl-4-piperidyl)oxy]anillno]methyl]-2-naphthalenecartx)nitriIe obtained in Reference Exam- 
ple 2 (150 mg) was dissolved in 2 ml of dichloromethane, 35 mg of ethyl isocyanate was added, arxj the mixture was 
stirred at room temperature for 15 hours. Then, 1 17 mg of ethyl isocyanate was added, the mixture was stirred at room 
45 temperature for 6 hours, and then the reaction solution was evaporated. The resulting residue was purified by silica gel 
column chromatography using hexane:ethyl acetate (65:35) as the eluent to give 154 mg of 1-[4-[(1-t-butoxycarbonyl- 
4-piperidyl)oxy]phenyl]-1-[(7-cyano-2-naphthyl)methyl]-3-ethylurea. 

Mass spectrometry data (m/z): 528 (M)* 
so Nuclear magnetic resonance spectrum (CDCI3. TMS internal standard) 6: 1.06 (3H, t J=7.3H2), 1.46 {9H, s). 1.65- 

1.78 (2H, m). 1.82-1.95 (2H. m). 3.20-3.37 (4H. m). 3.62-3.75 (2H. m). 4.24 (1H. t. J=5.5H2). 4.36-4.44 (IK m). 
4.99 (2K s), 6.83 (2H. d. J=70Hz), 6.96 (2H, d. J=7.3Hz), 7.57 (1H. d. J=8.5H2). 762-7.68 (2K m). 783 (1H. d. 
J=8.5H2), 7.87 (1 H. d. J=8.5Hz). 8.13 (1H. s). 

55 The following compound of Reference Example 15 was obtained in the same manner as described in Reference 
Example 14. 
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Reference Example 15 

Ethyt 3-[4-[(1-t-buloxycarbonyl-4-piperidyl)oxy]phenyl]-3-[(7-cyano-2-naphthyl)methyl]ure^ 

5 Starting compounds: 7-[[4-[{1-t-butoxycarbonyl-4-pipendyl)oxy]anilino]methyl-2-naphthalenecarbonitrjle, ethyl iso- 

cyanatoacetate 

Mass spectrometry data (m/z): 586 (M)"^ 

Nuclear magnetic resonance spectrum (CDCI3. TMS internal standard) 6: 1.27 (3H, t. J=7.3Hz), 1.46 (9H, s). 1.65- 
1.80 (2H. m). 1.80-1.96 (2H. m). 3.25-3.38 (2H, m). 3.60-3.75 (2H. m). 4.00 (2H. d. J=5.9Hz), 4.19 (2H. q, 
10 J=7.3Hz). 4.35-4.45 (1H. m), 4.80 (1H, t. J=5.6Hz). 5.01 (2H. s). 6.84 (2H, d. J=9.2Hz). 7.05 (2H. d. J=8.8Hz), 7.57 

(1H. d. J=8.3Hz). 7.64 (1H. d, J=:8.3Hz). 7.68 (1H, s). 7.83 (1H, d. J=8.3Hz), 7.88 (1H. d. J=8.3Hz). 8.15 (1H, s). 

Reference Example 16 

15 7-[[4-[{1-t-Butoxycarbonyl-4-ptperidyl)oxy]anilino]methyl]-2-naphthalenecart3onitrile obtained in Reference Exam- 

ple 2 (150 mg) was dissolved In 2 ml of dimethylformamide, 178 mg of ethyl chloroformate and 271 mg of potassium 
carbonate were added to the solution, and the mixture was stirred at room temperature for 3.5 hours. The reaction solu- 
tion was evaporated, and the resulting residue was purified by silica gel column chromatography using ethyl ace- 
tate:hexane (2:8) as the eluent to give 169 mg of ethyl N-[4-[(1 -t-butoxycarbonyl-4-piperidyl)oxylphenyl]-N-[(7-cyano-2- 

20 naphthyl)methyl]carbamate. 

Mass spectrometry data (m/z): 529 (M)"^ 

Nuclear magnetic resonance spectrum (CDCI3. TMS internal standard) 6: 1 .1 5-1 .3 (3H, br), 1 .46 (9H, s), 1 .65-1 .80 
(2H. m), 1.80-1.95 (2H. m). 3.25-3.37 (2H, m). 3.60-3.75 (2H. m). 4.20 (2H. q. J=6.8Hz). 4.35-4.45 (1H. m). 4.98 
25 (2H, s). 6.79 (2H. d. J=8.8Hz). 6.90-7.10 (2H. br). 7.58 (2H. d. J=9-5Hz). 7.68 (IK s). 7.84 (1H. d. J=:8-3Hz). 7.89 

(IH.d. J=8.8Hz). 8.15 (1H. s). 

Reference Example 17 

30 7-[[4-[(1-t-Butoxycarbonyi-4-piperidyl)oxy]anilino]methyi]-2-naphthalenecarbonitrile obtained in Reference Exam- 
ple 2 (150 mg) was dissolved in 4 ml of acetonitrile, 710 mg of ethyl thioisocyanate was added to the solution, and the 
mixture was heated under reflux for 4 days. The reaction solution was evaporated, and the resulting residue was puri- 
fied by silica gel column chromatography using hexane:ethyl acetate (7:3) as the eluent to give 171 mg of 1-[4-[(1-t- 
butoxycarbonyl-4-piperidyI)oxy]phenyr|-1-[{7-cyano-2-naphthyl)methyl]-3-ethylthiourea. 

35 

Mass spectrometry data (m/z): 545 (M + 1)* 

Nuclear magnetic resonance spectrum (CDCI3, TMS internal standard) 6: 1 .1 1 (3H. t. J=7.1Hz), 1 .46 (9H. s), 1.66- 
1.76 (2H, m), 1.83-1.94 (2H. m), 3.25-3.35 (2H. m). 3.60-3.75 (4H, m), 4.36-4.44 (IH. m). 5.39 (1H, t, J=5.1Hz), 
5.65 (2H. s), 6.84 (2H. d, J=8.3Hz). 6.90 (2H, d. J=8.3Hz), 7.57 (2H, d. J=8.3Hz), 7.69 (1H, s). 7.77-7.84 (2H. m), 
40 7.88 (1 K d. J=8.3Hz). 8.14 (1H. s). 

Reference Example 18 

7-[[4-[(1-t-Butoxycart5onyl-4-piperidyl)oxy]anilino]methyl]-2-naphthalenecaTbonitrile obtained in Reference Exam- 
45 pie 2 (150 mg) was dissolved in 1 ml of pyridine, 21 1 mg of ethanesulfonyi chloride was added to the solution, and the 
mixture was stirred at 0**C for 20 minutes and then at room temperature for 3 hours. Ethyl acetate was added to the 
reaction solution. The mixture was washed with 10% citric acid aqueous solution and brine in that order, dried over 
anhydrous sodium sulfate, and then evaporated. The resulting residue was purified by silica gel column chromatogra- 
phy using hexane:ethyl acetate (75:25) as the eluent to give 176 mg of N-[4-[(1-t-butoxycarbonyl-4-piperidyl)oxy]phe- 
50 nyl]-N-[(7-cyano-2-naphthyl)methyl]ethanesutfonamide. 

Mass spectrometry data (m/z): 550 (M + 1)* 

Nuclear magnetic resonance spectrum (CDCI3, TMS internal standard) 5: 1.43-1.50 (12H. m), 1.63-1.73 (2H. m). 
1.80-1.91 (2H. m). 3.12 (2H. q. J=7.3Hz). 3.25-3.36 (2H. m). 3.60-3.70 (2H. m). 4.33-4.41 (1H. m), 5.00 (2H. s). 
55 6.78 (2H. d, J=6.8Hz), 7.15 (2H, d. J=6.8Hz). 7.58 (1H. d, J=:8.5Hz). 7.64 (1H. s). 7.69 (IH. d, J=8.5Hz). 7.84 (1H. 

d, J=8.3Hz). 7.88 (IH, d. J=a3Hz). 8.13 (IH, s). 

The following compounds of Reference Examples 19 to 27 were obtained in the same manner as described in Ref- 
erence Example 4. 
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Reference Example 19 

N-[4-[(1-t-Butoxycarbonyl-4-piperidyl)oxy]phenyl]-N-[(7-cyano-2-naphthyl)me%^^ 

5 Starting compounds: 7-[[4-[(1M-butoxycarbonyl-4-piperidyl)oxy]anilino]methyl-2-naphthalenecarbonitrile, 2-meth- 

oxybenzoyl chloride 

Mass spectrometry data (m/z): 592 (M + 1 

Nuclear magnetic resonance spectrum (CDCI3, TMS internal standard) 6: 1.44 (9H. s). 1.54-1.93 (4H. m). 3.02- 
3.58 (4H. m). 3.69 (3H, s). 4.14-4.39 (1H. m). 5.25 (2H. s). 6.44-7.36 (8H. m), 7.46-7.73 (1H. m). 7.75-8.00 (4H, 
10 m).8.13(1H.s). 

Reference Example 20 

N-[4-[(1-t-Butoxycarbonyl-4-piperidyl)oxy]phenyl]-N-[(7-cyano-2-naphthyl)methyl]-4-methoxybenzamide 

15 

Starting compounds: 7-[[4-[(1 -t-butoxycartx)nyl-4-piperidyl)oxy]anilino]methyl-2-naphthalenecarbonitrile, 4-meth- 
oxybenzoyl chloride 

Mass spectrometry data (m/z): 592 (M -i- 1)**" 

Nuclear magnetic resonance spectrum (CDCI3, TMS internal standard) 6: 1.50 (9H. s), 1.67-1.95 (4H, m), 3.11- 
20 3.67 (4H. m). 3.76 (3H. s), 4.28-4.50 (1H. m). 5.32 {2H, s). 6.60-7.01 (8H. m). 7. 17-7 SO (5H. m), 8.14 (1H, s). 

Reference Example 21 

N-[4-[(1-t-Butoxycarbonyl-4-piperidyl)oxy]phenyl]-N-[(7-cyano-2-naphthyl)methyI]-4-pyridinecarboxamide 

25 

Starting compounds: 7-[[4-[(1-t-butoxycarbonyl-4-piperidyI)oxy]anilino]methyI-2-naphthalenecarbonitri!e. nicotinoyi 

chloride hydrochloride 

Mass spectrometry data (m/z): 563 (M + 1)"^ 

Nuclear magnetic resonance spectrum (CDCI3. TMS internal standard) 5: 1.48 (9H, s), 1.58-2.02 (4H, m), 3.07- 
30 3-82 (4H, m). 4.17-4.51 (1H. m). 5.29 (2H. s). 6.62-7.05 (4H, m), 7.12-7.41 (2H, m), 7.49-8.08 (6H. m), 8.17 (1H, 

S). 8.42-8.61 (2H. m). 

Reference Example 22 

35 .N-[4-[(1-t-ButoxycartK)nyl-4-piperidy1)oxy]phenyQ-N-[(7-cyano-2-naphthyl)methy»]-2-pyridinecar^ 

Starting compounds: 7-[I4-[(1 -t-butoxycarbonyl-4-piperidyl)oxy]anilino]methyl]-2-naphthalenecarbonitrile, picol- 
inoyl chloride hydrochloride 
Mass Spectrometry data (m/z): 563 (M + 1)"^ 
40 Nuclear magnetic resonance spectrum (CDCI3, TMS internal standard) 6: 1.45 (9K s), 1.61-1.94 (4H, m), 3.08- 
3.82 (4H. m). 4.21-4.47 (1H. m). 5.30 (2H. s). 6.54-7.03 (4H. m). 7.05-7.31 (2H. m). 7.43-7.72 (2H. m). 7.76-8.03 
(4H, m), 8.15 (1H, s), 8.32-8.49 (2H, m). 

Reference Example 23 

45 

N-[4-[(1-t-Butoxycarbonyl-4-piperidyl)oxy]phenyI]-N-[(7-Gyano-2-naphthyl)methyi]-2-methoxyacetamide 

Starting compounds: 7-[[4-[(1 -t-butoxycarbonyl-4-piperidyl)oxy]anilino]methyn-2-naphthalenecarbonitrile. meth- 
oxyacetyl chloride 
50 Mass spectrometry data (m/z): 530 (M + 1)* 

Nuclear magnetic resonance spectrum (CDCI3. TMS internal standard) S: 1 .47 (9H, s). 1 .64-2.07 (4H, m). 3.38 (3H, 
S). 3.45-3.77 (4H. m). 3.82 (2H. s), 4.31-4.58 (1H. m). 5.03 (2H. s). 6.79-6.98 (4H. m). 7.49-7,61 (1H. m), 7.77-8.00 
(4H. m), 8.12 (1H.S). 

55 Reference Example 24 

Ethyl N-[4-[{1-t-butoxycarbonyl-4-piperidyl)oxy]phenyl]-N-[(7-cyano-2-naphthyl)methynmaionamate 

Starting compounds: 7-[[4-[(1 -t-butoxycarbonyl-4-plperidyi)oxy]anilino]methyI]-2-naphthalenecartx)nltrile, ethylm- 
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aloyi chloride 

Mass spectrometry data (m/z): 572 (M + 1)* 

Nuclear magnetic resonance spectrum (CDCl3,TMS internal standard) 6: 1.28 (3H. t. J=8.1Hz). 1.46 (9H. s). 1.62- 
1.97 (4H. m), 3.28 (2H, s), 3.36-3.84 (4H. m). 4.14 {2H, q. J=9.0H2). 4.32-4.56 (1H. s). 5.06 (2H. s). 6.67-7.06 {4H, 
5 m), 7.52-8.03 (5H. m), 8.15 (1H. s). 

Reference Example 25 

Ethyl N-[4-[(1-t-butoxycarbonyl-4-piperidyl)oxy]phenyl]-N-[(7-cyano-2-naphthyl)methyl]succinamate 

10 

Starting compounds: 7-[[4-[(1 -t-butoxycarbonyl-4-piperidyl)oxy]anilino]methyl]-2-napmhalenecarbonitrile. ethylsuc- 
cinyl chloride 

Mass spectrometry data (m/z): 586 (M + I)"*" 

Nuclear magnetic resonance spectrum {CDCI3. TMS internal standard) 6: 1 .26 (3H. t. J=8.7Hz). 1 .46 (9H, s), 1.64- 
15 1.97 (4H. m). 2.27-2.73 (4H. m), 3.15-3.88 (4H, m). 4.13 (2H. q. J=9-0Hz), 4.32-4.54 (1H. m). 5.04 {2H, s), 6.72- 

7.07 (4H, m). 7.47-8.03 (5H. m), 8.17 (1H, s). 

Reference Example 26 

20 N-[4-[(1-t-Butoxycarbonyl-4-piperidyl)oxy]phenyl]-N-[(7-cyano-2-naphthyt)methyl]-2.6-difluorobenzamide 

Starting compounds: 7-[[4-[(1 -t-butoxycarbonyl-4-piperidyl)oxy]anilino]methyl]-2-naphthaienecarbonitrile, 2,6-dif- 
luorobenzoyl chloride 

Mass spectrometry data (m/z): 598 (M + 1)* 
25 Nuclear magnetic resonance spectrum (CDCI3. TMS internal standard) 5: 1.44 (9H. s). 1.54-1.83 (4H. m). 3.05- 
3.80 (4H, m), 4.16-4.43 (1H. m). 5.23 (2H. s). 6.48-7.22 (7K m). 7.46-8.01 (5H, m). 8.13 (1H. s). 

Reference Example 27 

30 N-[4-[(1-t-Butoxycartx)nyl-4-piperidyl)oxy]phenyl]-N-[(7-cyanch2-naphthyl)methyO-2-bromoacetamide 

Starting compounds: 7-[[4-[(1-t-butoxycarbonyl-4-piperidyl)oxy]anilino]methyl]-2-naphthalenecarbonitrile. bro- 
moacetyl bromide 

Mass spectrometry data (m/z): 578 (M)* 
35 Nuclear magnetic resonance spectrum (CDCI3. TMS internal standard) 6: 1.46 (9H. s). 1.64-2.00 (4H. m), 3.14- 
3.66 (4H. m). 3.73 (2H. s). 4.30-4.56 (1H, m), 5.04 (2H. s). 6.75-7.12 (4H. m). 7.46-7.79 (5H. m). 8.12 (1 H, s). 

Reference Example 28 

40 N-[4-[(l-t-Butoxycarbonyl-4-piperidyl)Qxy]phenyl]-N-[(7-cyaro-2-naphthyl)methyl]-2-bromoacetamide obtained in 
Reference Example 27 (237 mg) was dissolved in 1 ml of methanol, 10 ml of 40% dimethylamine aqueous solution was 
added to the solution, and the mixture was stirred at 60''C for 1 2 hours. The reaction solution was evaporated and chlo- 
roform was added to the resulting residue. The mixture was washed with water and brine in that order, dried over anhy- 
drous sodium sulfate and then evaporated to give 247 mg of N-[4-[(1-t-butoxycartDonyl-4-piperidyl)oxy]phenyG-N-[(7- 

45 cyano-2-naphthyl)methyl]-2-dimethylaminoacetamide. 

Mass spectrometry data (m/z): 543 (M + 1)* 

Nuclear magnetic resonance spectrum (CDCI3. TMS internal standard) 5: 1 .46 (9H, s), 1 .62-2.10 (4H, m), 2.28 (6H, 
s), 3.07-3.89 (4H. m), 4.30-4.55 (1H. m), 5.02 (2H. s), 6.75-6.98 (4H, m), 7.39-7.97 (5H, m), 8.27 (1H, s). 

50 

Reference Example 29 

The compound of reference Example 29 was obtained In the same manner as described in Reference Example 1 4. 

55 Ethyl N-[N-[4-[(1-t-butoxycarbonyl-4-pipendyl)oxy]phenyl]-N-[(7-cyano-2-naphthyi)methyncarbamoy!]car^^ 

Starting compounds: 7-[[4-[(1-t-butoxycartx»nyl-4-piperidyl)oxy]anilino]metiiyt]-2-naphthalenecarbonitrile. ethoxy- 
cartx>nyt isocyanate 

Mass spectrometry data (m/z): 573 (M + 1)* 
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Nuclear magnetic resonance spectrunn (CDCI3, TMS internal standard) 6: 1.26 (3H, t. J=7.1Hz). 1.47 (9H, s), 1.53- 
1.97 {4H. m). 3.17-3.88 (4H. m). 4.18 (2H, q. J=7.1Hz). 4.33-4.56 (1H. m). 4.99 (2H. s). 6.81-7.08 (4H. m). 7.46- 
8.06 (5H, m).8.13 (1K s). 

5 The following connpounds of Reference Examples 30 to 44 were obtained in the same manner as described in Ref- 

erence Example 18. 

Reference Example 30 

10 N-[4-[(1-t-Butoxycarbonyl-4-piperidyl)oxy]phenyl]-N-[(7-cyano-2-naphthyl)methyl]benzenesulfonamlde 

Starting compounds: 7-[[4-[(1 -t-butoxycarbonyl-4-ptperidyl)oxy]anilino]methyl]-2-naphthalenecarbonitrile. benze- 
nesulfonyl chloride 

Mass spectrometry data (m/z): 597 (M)*^ 
15 Nuclear magnetic resonance spectrum (CDCI3. TMS internal standard) 5: 1.45 (9H, s), 1.60-1.70 {2H, m), 1.80- 

1.90 (2H. m). 3.23-3.33 (2H, m). 3.60-3.70 (2H. m). 4.30-4.38 (1H. m). 4.86 (2H. s). 6.69 (2H, d, J=8.8Hz). 6.86 
(2H. d, J=8.8Hz}, 7.48-7.73 (8H, m). 7.82 (1H. d, J=7.8Hz), 7.86 (1H, d, J=8.3Hz), 8.09 (1H, s). 

Reference Example 31 

20 

N-[4-[(1-t-Butoxycarbonyl-4-piperidyl)oxy]phenyl]-N-[(7-cyano-2-naphthyl)methyl]methanesulfonamid© 

Starting compounds: 7-[[4-[(1 -t-butoxycarbonyl-4-piperidyi)oxy]anilino]methyl]-2-naphthaIenecarbonitrile, meth- 
anesulfonyl chloride 
25 Mass spectrometry data (m/z): 536 (M + 1)^ 

Nuclear magnetic resonance spectrum (CDCI3. TMS internal standard) 6: 1.45 (9H. s). 1.63-1.73 (2H, m). 1.80- 
1.90 (2H. m). 2.99 (3H. s). 3.25-3.35 (2H. m). 3.60-3.70 (2H. m). 4.34-4.40 (1H. m). 4.97 (2H. s). 6.80 (2H. d. 
J=8.8Hz). 7.17 {2H. d. J=8.8Hz). 7.59 (1H. dd. J=8.8. 1.5Hz). 7,63-7.72 (2H. m). 7.85 (1H. d. J=8.3Hz). 7.88 (1H. 
d. J=8.8Hz).8.13(1H.s). 

30 

Reference Example 32 

N-[4-[(1-t-Butoxycarbonyl-4-piperidyl)oxy]phenyl]-N-[(7-cyano-2-naphthyl)methyl]benzylsulfonamide 

35 Starting compounds: 7-[[4-[(1-t-butoxycarbonyl-4-piperldyl)oxy]anilino]methyl]-2-naphthalenecarbonitrile. benzyl- 
sulfonyt chloride 

Mass spectrometry data (m/z): 61 1 (M)"^ 

Nuclear magnetic resonance spectrum (CDCI3. TMS internal standard) 5: 1.46 (9H. s). 1.63-1.74 (2H, m). 1.81- 
1.93 (2H. m). 3.25-3.36 (2H. m). 3.61-3.72 (2H. m), 4.33-4.41 (3H. m), 4.64 (2H. s), 6.77 (2H. d, J=8.8Hz). 7.08 
40 (2H, d, J=8.8Hz). 7.41-7.59 (8K m). 7.77 (1H. d, J=8.8Hz). 7.84 (1H, d, J=8.2Hz), 8.06 (1H. s). 

Reference Example 33 

N-[4-[(1-t-Butoxycarbonyl-4-piperidyl)oxy]phenyl]-N-[(7-cyano-2-naphthyl)methyl]propanesulfonamide 

45 

Starting compounds: 7-[[4-{(1-t-butoxycarbonyl-4-piperidyl)oxy]anilino]methyl]-2-naphthalenecarbonrtrile, pro- 

panesulfonyl chloride 

Mass spectrometry data (m/z): 563 (M)"*" 

Nuclear magnetic resonance spectrum (CDCI3. TMS interna) standard) 8: 1.08 (3H, t, J=7.3Hz), 1.45 (9H, s), 1.63- 
50 1.73 (2K m), 1.80-2.00 (4H. m), 3.02-3.09 (2H, m). 3.24-3.34 (2H. m), 3.59-3.69 (2H. m). 4.33-4.41 (1H. m). 4.98 

(2H. s), 6.79 (2H. d. J=9.3Hz). 7.15 (2H. d. J=9.3Hz). 7.58 (1H. dd. J=8.3. 1.5Hz). 7,64 (1H. s). 7.69 (1H. dd, J=8.8. 
1.5Hz). 7.84 (1K d. J=8.3Hz). 7.87 (1H. d. J=8.3Hz). 8.12 (1H. s). 

Reference Example 34 

55 

N-[4-[(1-t-Butoxycarbonyl-4-piperidyl)oxy]phenyr|-N-[(7-cyano-2-naphthyl)methyl]butanesulfonamide 

Starting compounds: 7-tt4-[(1-l-butoxycarbonyl-4-piperidyt)oxy]anilino]methyO-2-naphthaIenecartx)nitnle. 1- 
butanesulfonyl chloride 
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Mass spectrometry data (m/z): 517 (M)* 

Nuclear magnetic resonance spectrum {CDCI3, IMS internal standard) 6: 0.95 (3H. t. J=7.1Hz), 1 .24-1 .36 (2H. m). 
1.45 (9H. s). 1.63-1.94 (6H. m). 2.94-3.85 (6H, m), 4.27-4.53 (1H, m). 5.02 (2H. s). 6.71-7.37 (4H, m). 7.42-7.96 
(5H. m). 8.07 (1H. s). 

5 

Reference Example 35 

N-[4-[(1-t-Butoxycartx)nyl-4-piperidyl)oxy]phenyl]-N-i(7-cyano-2-naphthyl)methyl]trrfluoromethan 

10 Starting compourxls: 7-[[4-[(1-t-butoxycarbonyl-4-piperazyl)oxy]anilino]methyl]-2-naphthaienecarbonitrile. trifluor- 
omethanesulfonic anhydride 
Mass spectrometry data (m/z): 590 (M h- 1)"*" 

Nuclear magnetic resonance spectrum (CDCI3. TMS internal standard) 6: 1.45 (9K s). 1.56-1.92 (4H, m), 3.11- 

3.82 (4H, m), 4.22-4.51 (1H. m). 5.02 (2H. s), 6.65-7.18 (4H. m). 7.46-7.97 (5H, m). 8.1 1 (1H. s). 

15 

Reference Example 36 

N-[4-[(1-t-Butoxycarbonyl-4-piperidyl)oxy]phenyl]-N-[(7-cyano-2-naphthyl)methyl]isopropanesu»^^ 

20 Starting compounds: 7-[[4-[(1-t-butoxycarbonyl-4-piperidyl)oxy]anilino]methyl]-2-naphthalenecartonitrile, isopro- 

pylsulfonyt chloride 

Mass spectrometry data (m/z): 563 (M)"^ 

Nuclear magnetic resonance spectrum (CDCI3. TMS internal standard) 8: 1 .45 (9H. s). 1 .46 (6H, d, J=6.8H2). 1 .59- 
1.93 (4H. m). 2.97-3.84 (5H. m). 4.20-4.52 (1 H. m). 5.03 (2H. s), 6.64-7.26 (4H. m). 7.44-796 (5H. m). 8.08 (1H. s). 

25 

Reference Example 37 

Ethyl N-[N-[4-[(1-t-butoxycartx)nyl-4-piperidyl)oxy]phenyl]-N-[(7-cyano-2-naphthyI)methyI]sulfamoyl]carbamate 

30 Starting compounds: 7-|I4-[(1-t-butoxycarbonyl-4-piperidyl)oxy]anilino]methyl-2-naphthalenecarbonitrile, ethyl 
(chlorosulfonyl)carbamate In this case, ethyl (chlorosulfonyi)carbamate was synthesized in the same manner as 
the case of t-butyl (chlorosulfonyl)carbamate described in Tetrahedron, 49(1). 65 (1993). 
Mass spectrometry data (m/z): 608 (M)* 

Nuclear magnetic resonance spectrum (CDCI3. TMS internal standard) 6: 1 .37 (3H. t J=7.1Hz), 1 .45 (9H. s). 1.62- 
35 1.74 (2H. m), 1.80-1.92 (2H. m). 3.25-3.34 (2H, m). 3.60-3.71 (2H. m). 4.29-4.42 (3H, m). 5.21 (2H, s). 6.80 (2H. 

d. J=8.8Hz), 7.08-7.20 (3H. m), 7.58 (1 H. dd, J=8,3, 1.5Hz). 7.62-7.69 (2K m). 7.84 (1H. d. J=8.8Hz). 7.88 (IH.d, 
J=8.3Hz). 8.13(1 H.s). 

Reference Example 38 

40 

N-[4-((1-t-Butoxycartx)nyl-4-piperidyl)oxy]phenynN-[(7-cyano-2-naphthyl)methyn-4-nitrobenzenesulfo^ 

Starting compounds: 7-[[4-[(1-t-butoxycarbonyl-4-piperadyl)oxy]anilino]methyl]-2-naphthalenecarbonitnle. 4- 
nitrobenzenesulfonyl chloride 
45 Mass spectrometry data (m/z): 642 (M)"^ 

Nuclear magnetic resonance spectrum (CDCI3. TMS internal standard) 5: 1.45 (9H. s). 1.62-1.94 (4H. m), 3.07- 

3.83 (4H. m). 4.21-4.48 (IH. m). 4.90 (2H. s). 6.61-6.92 (4H. m). 7.50-8.04 (7K m). 8.10 (1H. s). 8.31 (1H, s). 8.41 
(1H. s). 

50 Reference Example 39 

4-[N-[4-[(1-t-Butoxycartx)nyl-4-piperidyI)oxy]phenyl]-N-[(7-cyano-2-naphthyi)methyl]sulfamoyI]ben2oic acid 

Starting compounds: 7-[[4-[{1 -t-butoxycarbonyl-4-piperidyl)oxy]anilinolmethyl-2-naphthalenecarbonitrile. 4-(chloro- 
55 sulfonyl)benzoic acid 

Mass spectrometry data (m/z): 641 (M)* 

Nuclear magnetic resonance spectrum (DMSO-de. ™S internal standard) 5: 1.32-1.47 (11H. m), 7.5-8.6 {2H, m). 
3.0-3.15 (2H. m). 3.55-3.66 (2H. m). 4.37-4.47 (IH. m). 4.97 (2H. s), 6.80 (2H, d. J=8.8Hz). 6.96 (2K d. J=9.3H2), 
7.67 (1 H. d. J=8.8Hz). 7.74 (1 H. dd. J=1 .5. a3H2). 7.81 (2H. d. J=8.3H2). 7.89 (1 H. s). 8,00 (1 H. d. J=8.3H2). 8.07 
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(1H, d. J=8.8H2). 8.15 (2H. d, J=8.3H2). 8,52 (1H. s). 13.52 (1H. bs). 
Reference Example 40 

5 3-[N-[4-[(1-t-BiJtoxycartonyl-4-piperidyl)oxy]phenyl]-N-[(7-cyano-2-naphthyl)met^ acid 

Starting conrpounds: 7-[[4-[(1 -t-butoxycarbonyl-4-piperidyl)oxy]anilino]methyl]-2-naphthalenecarbonitrile. 3-(chlo- 
rosulfonyl)benzoic acid 
Mass spectrometry data (m/z): 640 (M - 1)* 
10 Nuclear magnetic resonance spectrum (DMSO-de, TMS internal standard) 6: 1.32-1.46 (11H, m), 1.72-1.85 (2H. 

m), 3.02-3.15 (2H. m). 3.52-3.66 (2H. m). 4.37-4.47 (1H, m). 4.96 (2H. s). 6.81 (2H. d. J=8.8Hz), 6.97 (2H. d. 
J=8.8Hz). 7.66 (IK d. J=8.3Hz). 7.70-7.83 (2H, m). 7.90 (1H. s). 7.92-8.09 (4H, m), 8.27 (1H, d, J=7.8Hz). 8.51 
(1H, s). 13.51 (1H. s). 

15 Reference Example 41 

Methyl 2-[N-[4-[(1-t-butoxycarbonyl-4-piperidyl)oxy]phenyl]-N-[(7-cyano-2-naphthyl)methyl]sulfamoyl]benzoate 

Starting compounds: 7-[[4-[(1 -t-butoxycarbonyl-4-piperidyl)oxy]anllino]methyl-2-naphthalenecarbonitrile. methyl-2- 
20 (chlorosulfonyl)ben2oate 

Mass spectrometry data (m/z): 655 (M)"*" 

Nuclear magnetic resonance spectrum (CDCI3, TMS internal standard) S: 1.55 {9H, s), 1.59-1.70 (2H, m). 1.80- 
1.89 (2H. m), 3.21-3.31 (2H. m). 3.30-3.40 (2H, m). 3.96 (3H, s). 4.30-4.38 (1H. m). 5.02 (2K s), 6.68 (2H. d, 
J=9.2Hz), 6.95 (2H. d. J=9.2H2). 7.40-7,50 (2H. m). 7.52-7.62 (3H. m). 7.65 (1H. s). 7.70 (1H. d. J=r8.5Hz), 7.83 
25 (1H. d.J=8.6H2). 7.87(1 H.d.J=8.6Hz). 8,11 (IH.S). 

Reference Example 42 

t-Butyl N-[N-[4-[(1-t-butoxycarbonyl-4-piperidyl)oxy]phenyG-N-[(7-cyano-2-naphthyl)methyl]suHamoyl]cart»amate 

30 

Starting compounds: 7-[[4-[(1-t-butoxycarbonyl-4-piperidyl)oxy]anilino]methyG-2-naphthalenecarbonitrile, t-butyl 
(chlorosulfonyl)carbamate In this connection, the method for the synthesis of t-butyl (chlorosulfonyl)carbamate is 
described in Tetrahedron, 49(1), 65 (1993). 
Mass spectrometry data (m/z): 636 (M)'*" 
35 Nuclear magnetic resonance spectrum (CDCI3, TMS internal standard) 5: 1 .45 (9H, s), 1 .57 (9H, s). 1 .63-1 .73 (2H. 

m). 1 .80-1.91 (2H, m). 3.25-3.35 (2H, m). 3.60-3.70 (2H. m). 4.33-4.43 (1 H, m). 5.21 (2H. s). 6.80 (2H, d. J=9.3Hz). 
7.00 (IH. bs). 7.18 (2H. d, J=8.8Hz), 7.58 (1H. dd. J=1.7. 8.5Hz). 7.62-7.70 (2H. m). 7.84 (1H. d. J=6.6Hz). 7.87 
(1H. d. J=8.3Hz). 8.13 (1H. s). 

40 Reference Example 43 

Ethyl N-[4-[(1-t-butoxycarbonyl-4-piperidyl)oxy]phenyl]-N-[(7-cyano-2-naphthyt)methyI]suttamoyl]acetate 

Starting compounds: 7-[[4-[(1-t-butoxycartxjnyl-4-piperadyl)oxy]anilino]methyl]-2-naphthalenecarbonitriIe. ethyl 
45 (chloro5ulfonyl)acetate In this connection, method for the synthesis of ethyl (chlorosulfonyl)acetate is described in 
Synthetic Letters. 321. 1975. 
Mass spectrometry data (m/z): 608 (M + 1)* 

Nuclear magnetic resonance spectrum (CDCI3. TMS internal standard) 6: 1.34-1.55 (12H, m), 1.57-1.95 (4H. m), 
3.12-3.74 (4H. m). 4.03 (2H. s), 4.17-4.52 (5H. m). 5.03 (2H. s). 6.66-6.91 (4H. m), 7.27-7.96 (5H, m), 8.1 1 (IH. s). 

so 

Reference Example 44 

Ethyl 3-[N-t4-[(1-t-butoxycarbonyl-4-piperidyl)oxy]phenyn-N-[(7-cyano-2-naphthyOmethyI]sulfamoyOpropionat^ 

55 Starting compounds: 7-n4-[(1-t-butoxycarbonyl-4-piperadyl)oxy]anilino]me1hyl]-2-naphthalenecarbonrtrile. ethyl 3- 
(chlorosulfonyl)propionate (Synthesized by a method similar to the case of ethyl (chlorosuifonyl)acetate.) 
Mass spectrometry data (m/z): 622 (M + 1)"*" 

Nuclear magnetic resonance spectrum (CDCI3. TMS internal standard) 5: 1.28 (3H. t, J=7.3Hz). 1.45 (9H. s). 1.56- 
1.94 (4H. m). 2.71-3.08 (2H, m). 3.00-3,82 (6H. m). 4.19 (2H. q. J=7.1H2). 4.35-4.53 (IH. m). 4.96 (2H. s). 6.71- 
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7.24 (4H. m), 7,48-7.94 (5H, m). 8.12 (1H, s). 
Reference Example 45 

5 t-Butyl N-[N-[4-[(1-t-butoxycartx5nyM-piperidyl)oxy]phenyl]-N-[(7-cyano-2-naphthyl)me^^ 

obtained in Reference Example 42 (172 mg) was dissolved in 0.7 ml of tetrahydrofuran. 139 mg of triphenylphosphine. 
32 ^il of methanol and 83 nl of diethyl azodicarboxylate was added to the solution at 0°C, arxJ then the mixture was 
stirred at room temperature for 40 minutes. The reaction solution was evaporated, and the resulting residue was purified 
by silica gel column chromatography using hexane:ethyl acetate (85:1 5) as the eluent to give 153 mg of t-butyl N-[N-[4- 

10 [(l-t-butoxycait>onyl-4-piperidyl)oxy]phenyl]-N-((7-cyano-2-naphthyl)methyl]sulfamoyn-N-methylcarba^^^ 

Mass spectrometry data (m/z): 650 (M)"^ 

Nuclear magnetic resonance spectrum (CDCia, TMS Internal standard) 6: 1.45 (9H, s). 1.57-1.73 (11 H, m), 1.80- 
1.92 (2H. m). 2.93 (3H. s), 3.24-3.35 (2H, m), 3.60-3.72 (2H. m), 4.33-4.42 (1H, m), 5.19 (2H, s), 6.79 (2H, d. 
15 J=9.3Hz), 7.15 (2H. d, J=:8.8Hz). 7.57 (1H, dd, J=1.5. 8.3Hz), 7.64-7.70 (2H, m). 7.84 (1H. d. J=8.3Hz). 7.87 (1H. 

d. J=8.3Hz). 8.13 (1H, s). 

Reference Example 46 

20 7-Formyl-2-naphthalenecartX)nitrile obtained in Reference Example 1 (3.0 g) was dissolved in 50 ml of acetone. 
The solution was cooled to 0**C with stirring, and a solution prepared by dissolving 10 g of chromium oxide (IV) in 1 1 ml 
of concentrated sulfuric acid and 50 ml of water was added until the mixture becomes orange yellow. The reaction solu- 
tion was stirred at 0°C for 90 minutes and then at room temperature for 45 minutes, followed by the addition of 2 ml of 
isopropyl alcohol. The reaction solution was evaporated, water was added to the resulting residue, and the mixture was 

25 extracted with ethyl acetate. The ethyl acetate layer was extracted with saturated sodium bicartxjnate aqueous solution, 
the saturated sodium bicarbonate layer was adjusted to pH 1 by adding concentrated sulfuric add, and the thus precip- 
itated solid matter was collected by filtration to give 1 .94 g of 7-cyano-2-naphthalenecarboxylic acid. 

Mass spectrometry data (m/z): 197 (M)"^ 
30 Nuclear magnetic resonance spectrum (DMSO. TMS internal standard) 5: 7.93 (1H. dd. J=:1 .2. 8.5Hz). 8.13-8.23 
(3H, m). 8.75 (1H. s). 8.80 (1H. s), 13.33 (1H, s). 

Reference Example 47 

35 7-Cyano-2-naphthaIenecarboxylic acid obtained in Reference Example 46 (1 .5 g) and 2.2 g of 4-[(1-t-butoxycarbo- 
nyi-4-piperidyl)oxy]aniline were dissolved in 30 ml of dimethytformamide. 1.75 g of 1-ethyl-3-(3-dlmethylamlnopro- 
pyl)carbodiimide hydrochloride. 1.03 g of 1 -hydroxybenzotriazole and 1.26 ml of triethylamine were added to the 
solution, and the mixture was stirred at room temperature for 1 day The reaction solution was filtered and the filtrate 
was evaporated. The resulting residue was recrystalllzed from ethanol to give 2.7 g of N-[4-[(1 -t-butoxycartx)nyI-4-pip- 

40 erldyl)oxy]phenyl]-7-cyano-2-naphthalenecarboxamide. 

Mass spectrometry data (m/z): 471 (M)* 

Nuclear magnetic resonance spectrum (CD CI, TMS internal standard) 6: 1.48 (9H. s). 1.70-1.80 (2H. m), 1.85-1.98 
(2H. m), 3,28-3.40 (2H, m). 3.65-3.7 (2H, m). 4.41-4.50 (1H. m). 6.94 (2H, d, J=8.8Hz). 7.59 (2H, d. J=8.8Hz). 7.71 
45 (1H. d. J=9.0Hz), 7.94-8.03 (2H. m). 8.06-8.15 (2K m). 8.29 (1H. s). 8.41 (1H, s). 

Reference Example 48 

N.[4-[(i-t-Butoxycarbonyl-4-piperidyl)oxy]phenyl]-7-cyano-2-naphthalenecartx)xamlde obtained In Reference 
50 Example 47 (200 mg) was dissolved In 4 nrd of DMF, 52 mg of sodium hydride (content 60%) was added to the solution, 
and the mixture was stirred at room temperature for 20 minutes. While stirring at 0**C. 1 ml dimethylformamide solution 
of 100 ml methanesulfonyl chloride was added dropwise to the reaction solution, followed by 1 day of stirring at room 
temperature. The reaction solution was evaporated and ethyl acetate was added to the resulting residue. The mixture 
was washed with saturated sodium bicarbonate aqueous solution and 10% citric acid aqueous solution In that order. 
55 dried over anhydrous sodium-sulfate. and then evaporated. The resulting residue was purified by silica gel column chro- 
matography using hexaneiethyl acetate (8:2-7:3) as the eluent to give 143 mg of N-[4-[(l-t-butoxycartX3nyl-4-plperi- 
dyl)oxy]phenyO-7-cyano-N-methylsulfonyl-2-naphthalenecart)oxamide. 

Mass spectrometry data (m/z): 550 (M + 1)* 
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Nuclear magnetic resonance spectrum (CDCI3. TMS internal standard) 6: 1.45 (9H, s). 1.59-1.71 (2H, m), 1.79- 
1.89 (2H. m). 3.23-3.33 (2H, m), 3.48 (3H. s). 3.58-3.69 (2H. m). 4.33-4.41 (1H. m). 6.80 (2H, d. J=8.8Hz), 7.21 
(2H. d. J=8-8Hz), 7.63-7.77 (3K m), 7.86 (1H. d. J=8.3H2). 8.12 (2H, s). 

5 The following compound of Reference Example 49 was obtained In the same manner as described in Reference 

Example 45. 

Reference Example 49 

10 Ethyl N-[N-[4-[(1-t-butoxycarbonyl-4-piperidyl)oxy]phenyI]-N-[(7-cyano-2-naphthyl)methyi]sulfamoyl]-N-methylcar- 
bamate 

Starting compounds: Ethyl N-[N-[[4-[(l-t-butoxycarbonyl-4-piperidyl)oxy]phenyl]-N-[(7-cyano-2-naph- 
thyl)methyl]sulfamoyl]carbamate, methanol 
Mass spectrometry data (m/z): 622 (M)* 

Nuclear magnetic resonance spectrum (DMSO-de. TMS internal standard) 6: 1.39-1.50 (12H, m), 1,61-1.74 (2H, 
m). 1.80-1.91 (2H. m). 3.01 (3H. s). 3.23-3.33 (2H. m). 3.61-3.71 (2H. m), 4.33-4.45 (3H. m). 5.18 (2H. s). 6.79 (2H. 
d, J=9.3Hz). 7. 1 1 (2H. d, J=8.8Hz). 7.58 (1 H, dd. J=1 .5, 8.8H2). 7.62-7.70 (2H, m). 7.85 (1 H. d, J=8.3Hz). 7.88 (1 H, 
d, J=8.3Hz), 8.13 (1H.S). 

Reference Example 50 

Ethyl N-[N-[4-((1-t-butoxycait>onyl-4-piperidyl)oxy]phenyl]-N-[(7-cyano-2-naphthyl)methyl]sulfamoyl]carbamate (1 
g) was dissolved in 10 ml of dimethylformamlde. 376 mg of methyl bromoacetate and 339 mg of potassium carbonate 
were added to the solution, and the mixture was stirred at room temperature for 15 hours. The reaction solution was 
evaporated, water was added, and the mixture was extracted with chloroform. The extract was dried over anhydrous 
sodium sulfate and then evaporated. The resulting residue was purified by silica gel column chromatography using hex- 
ane:ethyl acetate (8:2) as the eluent to give 1.097 g of methyl N-[N-[4-[(1-t-butoxycarbonyl-4-piperidyl)oxylphenyl]-N- 
((7-cyano-2-naphthyl)methyrisulfamoyl]-N-ethoxycarbonylglycinate. 

Mass spectrometry data (m/z): 680 (M)* 

Nuclear magnetic resonance spectrum {CDCI3. TMS internal standard) 5: 1.38 (3H. t. J=7.1 Hz). 1.45 (9H, s), 1.62- 
1.74 (2H, m). 1.80-1.91 (2H. m), 3.24-3.35 (2H, m), 3.60-3.71 (5H, m). 4.21 (2H, s). 4.34-4.44 (3H. m). 5.19 (2H. 
m). 6.78 (2K d. J=8.8Hz). 7.13 (2H. d, J=8.8Hz). 7.58 (1H. d. J=8.5Hz), 7.62-7.69 (2H. m). 7.84 (1H. d, J=8.8Hz). 
7.88 (1H, d. J=8.8Hz), 8.12 (IH. s). 

The following compound of Reference Example 51 was obtained in the same manner as described in Reference 
Example 50. 

40 Reference Example 51 

Ethyl N-[N-[4-[(1-t-butoxycarbonyl-4-piperidyl)oxy]phenyl]-N-[(7-cyano-2-naphthyl)methy(]sulfamoyl]-N-t-butoxycarbo- 
nylglycinate 

Starting compounds: t-butyl N-[N-[4-[(1-t-butoxycarbonyl-4-piperidyl)Qxy]phenyl]-N-[{7-cyano-2-naph- 
thyl)methyl]sulfamoyl]carbamate. ethyl bromoacetate 
Mass spectrometry data (m/z): 722 (M)+ 

Nuclear magnetic resonance spectrum (CDCI3. TMS internal standard) 6: 1.24 (3H. t, J=7.1 Hz), 1 .45 (9H. s). 1 .58 
(9H. s). 1.60-1.76 (2H. m), 1.80-1.92 (2H. m). 3.24-3.35 (2H. m). 3.60-3.71 (2H. m). 4.08-4.20 (4H, m). 4.32-4.42 
(IH. m). 5.19 (2H. s). 6.77 (2H. d, J=8.8Hz). 7.15 (2H, d. J-8.8Hz), 7.57 (IH, d. J=8.3Hz), 7.62-7.70 (2H, m). 7.83 
(IH, d. J=8.3Hz). 7.87 (IH. d. J=8.3Hz). 8.12 (IH. s). 

Reference Example 52 

Methyl 5-hydroxyanthranylate (835 mg) was dissolved in 10 ml of tetrahydrofuran. 863 mg of 1 -t-butoxycartK>nyl-4- 
hydroxypiperidine. 1.572 mg of triphenylphosphine and 1,044 mg of diethyl azodicarboxylate were added to the solu- 
tion, and the mixture was stirred at room temperature for 4 days. The reaction solution was evaporated and ethyl ace- 
tate was added. The mixture was washed with saturated sodium bicartK)nate aqueous solution and 10% citric acid 
aqueous solution, dried over anhydrous sodium sulfate, and then evaporated. The resulting residue was purified by sil- 
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ica ge! column chromatography using hexaneiethyl acetate (85:1 5) as the eluent to give 71 6 mg of methyl 5-[(1 -t-butox- 
ycarbonyl-4-piperidyl)oxy]anthranylate. 

Mass spectrometry data (m/z): 350 (M)*^ 
5 Nuclear magnetic resonance spectrum (CDCI3. TMS internal standard) 6: 1.47 (9H, s). 1.63-1.76 (2H. m). 1.80- 

1.93 (2H. m), 3.22-3.32 (2H. m), 3.62-3.75 (2H. m). 3.87 (3H. s). 4.23-4.31 (1H. m). 5.47 (2H. bs). 6.63 (1H. d, 
J=8.5Hz), 6.96 (1H. dd, J=8.5, 3.IH2). 7.41 (1H. d, J=3.1Hz). 

The following compound of Reference Example 53 was obtained in the same manner as described in Reference 
TO Example 2. 

Reference Example 53 

Methyl 5-[(1-t-butoxycarbonyl-4-piperidyl)oxy]-N-[(7-cyano-2-naphthyl)methyl]anthranylate 

75 

Starting compounds: methyl 5-[(1-t-butoxycarbonyl-4-piperidyl)oxy]anthranylate. 7-formyl-2-naphthalenecarboni- 
trile 

Mass spectrometry data (m/z): 515 (M)"*" 

Nuclear magnetic resonance spectrum (CDCI3. TMS internal standard) S: 1.46 (9H. s), 1.61-1.73 (2H. m). 1.79- 
20 1.91 (2H. m). 3.21-3.31 (2H. m), 3.61-3.73 (2H, m). 3.89 (3H. s), 4.21-4.30 (1H, m). 4.62 (2H. s). 6.55 (1H, d. 

J=:9.1Hz). 6.95 (1H, dd. J=9.1, 3.IH2). 7.52 (1H, d. J=3.0Hz). 7.58 (1H. d, J=8.2H2). 7.64 (1H. d, J=8.5Hz), 7.83 
(1H, s). 7,87 (1H, d. J=8.5Hz), 7.89 (1H. d, J=8.5Hz), 8.05 (1H. bs). 8.18 (1H. s). 

The following compound of Reference Example 54 was obtained in the same manner as described in Reference 
25 Example 2. 

Reference Example 54 

7-[[4-[[(3S)-1-t-Butoxycarbonyl-3-pyrrolidinyr|oxy]anilino]methyl]-2-naphthalenecart>onitriIe 

30 

Starting compounds: 7-formyl-2-naphthalenecarbonitrile, 4-[[(3S)-1-t-butoxycarbcnyl-4-pyrrolidlnyl]oxy]aniline 
Mass spectrometry data (m/z): 443 (M)* 

Nuclear magnetic resonance spectrum (CdCls. TMS internal standard) 6: 1 .45 (9H. s). 1 .92-2.18 (2H, m). 3.40-3.65 
(4H. m). 4.30 (1H. bs). 4.50 (2H. s). 4.68-4.77 (1H, m), 6.54-6.66 (2H. m). 6.74 (2H. d, J=8.8Hz), 7.58 (1H. d. 
35 J=8.3H2). 7.66 (1 H. d. J=9.8Hz). 7.85-7.93 (3H. m), 8.1 7-8.23 (1 H. m). 

The following compound of Reference Example 55 was obtained in the same manner as described in Reference 
Exannple 18. 

40 Reference Example 55 

Ethyl N-[N-[[4-[(3S)-1-t-butoxycart>onyl-3-pyrrondinyl]oxy]phenyl]-N-[(7-cyanc>-2-naphthyl)methyQsulfamoyn 

Starting compounds: 7-[[4-[[(3S)-1-t-butoxycartxtnyl-3-pyrrolidinyI]oxy]anilino]methyl-2-naphthaIenecarbonitrile 
45 Mass spectrometry data (m/z): 594 (M)"*" 

Nuclear magnetic resonance spectrum (CDCI3, TMS internal standard) 5: 1 .36 (3H, t J=6.8H2), 1 .44 (9H, s). 1.96- 
2.20 (2H. m). 3.39-3.60 (4H, m). 4.33 {2H. q, J=6.8H2), 4.70-4.82 (1 m). 5.21 (2H, s), 6.75 (2H, d, J=8.8Hz). 7.17 
(2H. d. J=8.8Hz). 7.32 (1H. bs). 7.58 (1H. d. J=8.6H2), 7.62-7.70 (2H. m), 7.84 (1H. d, J=8.3H2), 7.87 (IK d. 
J=8.3Hz). 8.13 (1H,s). 

50 

Reference Exannple 56 

Ethyl N-[4-[(1-t-butoxycartx)nyl-4-piperidyl)oxy)phenyl]-N-[(7-cyano-2-naphthyl)methyi]sulfamoylacetate (500 mg) 
was dissolved in 10 ml of acetonitrile. 0.52 ml of methyl iodide and 136 mg of potassium cartionate were added to the 
55 solution, and the mixture was stirred under reflux for 5 hours and 30 minutes. After cooling the reaction solution, the 
precipitate was removed by filtration, and the resulting filtrate was concentrated under a reduced pressure. The result- 
ing residue was applied to silica gel column chromatography, which was eluted with hexane:ethyi acetate (3:1) to give 
415 mg of ethyl 2-[N-[4-[(1-t-butoxycartK)nyl-4-piperidyl)oxy]phenyO-N-[(7-cyano-2-napmhyl)methyn 
ate. 



30 

BNSOOCID; <EP 079829SA1J_> 



EP 0 798 295 A1 

Mass spectrometry data (m/z): 621 (M)"^ 

Nuclear magnetic resonance spectrum (CDCI3. TMS internal standard) 6: 1.21-2.15 (19H, m), 3.08-3.79 (4H. m). 
4.00-5.32 (6H. m), 6.65-6.89 (2H. m). 7.18-7.38 (2H. m), 7.41-8.07 (6H. m). 

5 The following compounds of Reference Examples 57 and 58 were obtained in the same manner as described in 

Reference Example 56. 

Reference Example 57 

10 Ethyl 2-[N-[4-[(1-t-butoxycarbonyl-4-piperidyl)oxy]phenyl]-N-[(7-cyano-2-naphthyl)methyl]sulfamoyl]butylate 

Starting compounds: ethyl N-[4-[(1 -t-butoxycarbonyl-4-piperidyl)oxy]phenyl]-N-[(7-cyano-2-naphthyl)methyl]sulfa- 
moylacetate 

Mass spectrometry data (m/z): 635 (M)* 
15 Nuclear magnetic resonance spectrum (CDCI3, TMS internal standard) 6; 0.90-1.11 (6H. m). 1.45 (9H, s). 1.50- 

2.32 (6H, m), 3.12-4.10 (4H. m), 4.14-5.25 (6H. m). 6.67-6.87 (2H. m). 7.16-7.32 (2H, m). 7.44-7.92 (7H. m). 8.05 
(1H. s). 

Reference Example 58 

20 

Ethyl 2-[N-[4-[(1-t-butoxycarbonyl-4-piperidyl)oxy]phenyl]-N-[{7-cyano-2-naphthyl)methyl]sulfamoyl]valerate 

Starting conrpounds: ethyl N-[4-[(1-t-butoxycarbonyl-4-piperidyl)oxy]phenyI]-N-[(7-cyano-2-naphthyl)methyI]sulfa- 
moylacetate 

25 Mass spectrometry data (m/z): 649 (M)* 

Nuclear magnetic resonance spectrum (CDCI3. TMS internal standard) 6: 0.77-1.06 (6H, m). 1.15-1.40 (4H. m), 

1.45 (9H. s), 1.54-2.32 (4H. m). 3.08-3.83 (4H. m). 3,92 5.28 (6H. m). 6.71-6.89 (2H. m). 7.19-7.36 (2H. m), 7.45- 
7.94 (7H. m).8.05 (1H. s). 

30 Example 1 

N-[4-[(1 -t-Butoxycarbonyl-4-piperidyl)oxy]phenyi]-N-[(7-cyano-2-naphthyl)methyI]acetamide obtained in Reference 
Example 3 (128 mg) was dissolved in a mixed solution of 2 ml dichloromethane and 5 ml ethanol. While stinring, this 
solution was cooled to -20**C and hydrogen chloride was introduced until saturation. This reaction solution was stirred 
35 at 5°C for 4 days and then evaporated. Ethanol solution (5 ml) which has been saturated with ammonia at 10**C was 
added to the resulting residue, and tiie mixture was stirred at 5**C for 6 days. The reaction solution was evaporated, and 
the resulting residue was purified by an ODS (YMC-GEL ODS-A 1 20-230/70)column chromatography using metha- 
nol:water (2:98) as tiie eluent, followed by addition of a small amount of 1 N hydrochloric acid and freeze<lrying to give 
92 mg of N-[(7-amidino-2-naphtiTyl)methyl]-N-[4-{(4-piperidyl)oxy]phenyl]acetamide di hydrochloride. 

40 

Mass spectrometry data (m/z): 417 (M-2HCI + 1)* 

Nuclear magnetic resonance spectrum (DMSO-de, TMS internal standard) 6: 1.75-7.85 (2H, m), 1.86 (3H. s). 2.03- 
2.11 (2H, m). 2.96-3.05 (2H, m). 3.13-3.22 (2H. m). 4.53-4.64 (1H. m), 5.03 (2H. s), 6.96 (2H. d. J=8.5Hz). 7.15 
{2H. d. J=8.5Hz). 759 (1H, d, J=8.6Hz). 781 (1H, d. J=8.6Hz). 785 (1H. s), 8.01 (1H. d. J=7.9Hz). 8.11 (1H. d. 
45 J=:8.6H2). 8.47 (1H. s), 9.07 (1H, brs). 9.14 (1H. brs). 9.28 (2H. s), 9.50 (2H. s). 

The following compounds of Examples 2 to 1 1 were obtained in the same manner as described in Example 1. 
Example 2 

50 

N-[(7-Amidino-2-naphthyl)metiiyl]-N-[4-[(4-piperidyl)oxy]phenyl]oxamide dihydrochloride 

Starting compound: ethyt-N-[4-[(1-t-butoxycarbonyl-4-piperidyt)oxy]phenyl]-N-[(7-cyano-2-naphthyl)methyl]oxam- 
ate 

55 Mass spectrometry data (m/z): 446 (M-2HCI + 1 )"*" 

Nuclear magnetic resonance spectrum (DMSO-de. TMS internal standard) 5: 1.72-1.80 (2H, m). 2.00-2.09 (2H. m). 
2.95-3.05 (2H. m). 3.1 1-3.21 (2H. m). 4.52-4.60 (1H. m). 5.01 (2H. s). 6.90 (2H. d. J=9.2Hz). 715(2H. d. J=a5Hz). 
7.47 (IH, s), 761 (1H. d. J=8.5H2), 7.82 (1H, d. J=8.5Hz). 789 (IK s), 8.04 (2K d, J=8.5Hz), 8.08-8.13 (3H. m), 

8.46 (IH. s). 9.05 (IH. bs). 9.13 (IH, bs). 9.29 (2H. s). 9.52 (2H. s). 
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Example 3 

N-[(7-Amidino-2-naphthyl)methyl]-N-[4-[(4-ptperidyl)oxy]phenyl]cycloprcp^ 

5 Starting compound: N-[4-[(1-t-butoxycarbonyl-4-piperidyl)oxy]phenyn-N-[(7-cyano-2-naphthyl)methyl]cyclopro^ 

panecarboxamide 

Mass spectrometry data (m/z): 443 (M-2HCI + I)"*" 

Nuclear magnetic resonance spectrum (DMSO-dg. TMS internal standard) 6: 0.67-0.63 {2H. m), 0.80-0.88 (2H, m), 
1.34-1.38 (1H, m), 1.80-1.82 (2H, m). 2.00-2.10 (2H. m). 3.01-3.04 (2H. m), 3.12-3.18 (2H. m), 4.60-4.62 (1K m). 
10 5-06 (2H. s), 6.98 (2H. d, J=9.2Hz), 7.16 (2H. d, J=9.2H2), 7.54 (1H. d. J=8.0H2), 7.81 (1H. s). 7.82 (1H. d, 

J=9.8Hz), 8.01 (1 H, d. J=8.6Hz). 8. 1 0 (1 H. d. J=9.2H2). 8.48 (1 H, s), 9.1 7 (1 H, bs), 9.24 (1 H, bs), 9.33 (2H. s). 9.52 
(2H, S). 

Example 4 

75 

N-[(7-Amidino-2-naphthyl)methyl]-N-[4-[(4-piperidyl)oxy]phenyl]benzamide dihydrochloride 

Starting compound: N-[4-[(1-t-butoxycarlx)nyl-4-piperidyl)oxy]phenyI]-N-((7-cyano-2-naphthyl)methyl]benzamide 
Mass spectrometry data (m/z): 479 (M-2HCH + 1)* 
20 Nuclear magnetic resonance spectrum (DMSO-dg, TMS internal standard) 6: 1 .72-1 .74 {2H. m). 1 .97-2.00 (2H. m), 

2-95-2.98 (2H, m), 3.10-3.12 (2H, m). 4.49-4.51 (1 H, m), 5.26 (2H, s). 6.78 (2H. d. J=9.2Hz). 7.03 (2H. d. J=8.6Hz). 
7.24-7.30 (3H, m). 7.36 (2H, d, J=7.3Hz), 7.68 (IH, d. J=8.5Hz). 784 (IH, d. J=8.5Hz). 7.97 (1H, s). 8.03 (IH. d. 
J=8.6Hz). 8.11 (1H. d. J=8.6Hz), 8.55 (IH. s), 9.23 (IH. bs). 9.32 (IN, bs), 9.41 (2H. s). 9.58 (2H, s). 

25 Example 5 

N-[(7-Amidino-2-naphthyl)methyl]-N-[4-[(4-piperjdyl)oxy]phenyl]ethanecartx5xamide dihydrochloride 

Starting compound: N-[4-[(1-t-butoxycarbonyl-4-piperidyl)oxy]phenyI]-N-[(7-cyano-2-naphthyl)methyr|ethanecar- 
30 boxamide 

Mass spectrometry data (m/z): 431 (M-2HCI -i- 1)* 

Nuclear magnetic resonance spectrum (DMSO-dg, TMS internal standard) 6: 0.99 (3H. t. J=7.3Hz). 1.84-1.85 (2H, 
m). 2.09-2.10 (4H. m), 3.02-3.04 (2H, m), 3.14-3.16 (2H. m). 5.04 (2H. s). 6.97 (2H. d. J=9.1Hz), 7.12 (2H, d, 
J=9.0Hz). 7.68 (1 H. d. J=8.5Hz). 7.84 (1 H, d, J=8.5Hz). 7.88 (1 H. s). 8.01 -8.1 1 (2H, m). 8.56 (1 H. s). 9.20 (1 H, bs), 
35 9.32 (1 H. bs). 9.52 {2H, s), 9.69 (2H. s). 

Example 6 

N-[(7-Amidino-2-naphthyl)methyl]-N^4-[(4i3iperidyl)oxy]phenyl]cyclohexanecarboxamide dihydrochloride 

40 

Starting compound: N-[4-[( 1 -t-butoxycarbonyl-4-pipericlyl)oxy]phenyl]-N-[(7-cyano-2-naphthyl)methyllcyclohexane- 
cartxjxamide 

Mass spectrometry data (m/z): 485 (M-2HCI + 1)* 

Nuclear magnetic resonance spectrum (DMSO-de* ™S internal standard) 6: 0.91 -0.93 (2H, m), 1 . 1 3-1 . 1 5 (1 H. m), 
45 1.41-1.48 (2H. m). 1.51-1.53 (IH. m). 1.63-1.71 (4H. m), 1.81-1.83 (2H. m), 2.06-2.10 (2H, m). 2.18-2.23 (IH, m), 

3.OO-3.04 (2H. m), 3.16-3.18 (2H. m), 4.60-4.62 (IH, m), 4.98 (2H. s). 6.97 (2H. d, J=8.6Hz). 7.09 {2H, d, J=8.5Hz), 
7.54 (1 H. d. J=7.3H2). 7.79 (1 H. s). 7.83 (1 H, d, J=6.7H2). 8.01 (1 H. d. J=8.6Hz). 8.10 (1 H, d, J=9.2Hz), 8.49 (1 H. 
s). 9.22 (IH. bs). 9.29 (IH. bs). 9.37 (2H. s). 9.55 (2H. s). 

50 Example 7 

N-[(7-Amidino-2-naphthyl)methyl]-N-[4-[(4-piperidyl)oxy]phenyl]-1-naphthalenecartx5xamide dihydrochloride 

Starting compound: N-[4-[(1 -t-butoxycarlDonyl-4-piperidyl)oxy]phenyl]-N-[(7-cyano-2-naphthyl)methyl]-1 -naphtha- 
55 lenecarboxamide 

Mass spectrometry data (m/z): 529 (M-2HCI -i- 1)* 

Nuclear magnetic resonance spectrum (DMSO-de. TMS internal standard) 6: 1 .60-1 .64 (2H. m). 1 .84-1 .89 (2H, m). 
2.86-2.90 (2H, m). 3.01-3.05 (2K m). 4.32-4.36 (1 H. m). 5.40 (IH. s). 6.59 (2H. d, J=9.2Hz), 6.95 (2H. d. J=8.5Hz). 
7.34 (IH. t. J=7.9Hz), 7.44 (IH, d, J=7.3Hz). 7.52 (IH. t. J=7.3Hz), 761 (IH. t. J=7.9H2). 7.81 (2H. t. J=8.5Hz). 
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7.87 (2H. d. J=7.3Hz). 8.03 (1H, s), 8.07-8.15 (3H. m). 8.61 (1H. s). 9.20 (1H. bs). 9.30 (1H. bs). 9.45 (2H, s). 9.64 
(2H. s). 

Example 8 

5 

N-[(7-Amidino-2-naphthyl)methyl]-N-[4-[{4-piperidyl)oxy]phenyO-2-fluorobenzam dihydrochloride 

Starting compound: N-[4-[(1-t-butoxycarbonyl-4-piperidyl)oxy]pheny!]-N-[(7-cyano-2-naphthyl)methyl]-2-fluoroben- 
zamide 

10 Mass spectrometry data (m/z): 497 (M-2HCI + 1 )* 

Nuclear magnetic resonance spectrum (DMSO-dg, TMS internal standard) 5: 1 .68-1 .71 (2H. m). 1 .90-1 .96 (2H, m), 
2.91 -2.95 (2H. m). 3.05-3.10 (2H, m). 4.41 -4.47 (1 H, m). 5.27 (2H. s), 6.75 (2H, d. J=9.2Hz). 7.00 (2H. d, J=9.2Hz). 
7.06 (1H. t. J=9.2Hz). 7.11 (1H, t, J=7.3Hz). 7.30-7.32 (1H. m). 7.45 (1H. t. J=6.1Hz), 7.69 (1H. d, J=8.6Hz). 7.85 
(1H. d. J=8.5Hz). 7.96 (1H. s). 8.07 (1H. d, J=8.6Hz). 8.13 (1 H, d, J=8.5Hz), 8.53 (1H, s), 9.18 (1H. bs). 9.26 (1H. 

15 bs). 9.39 (2H. s). 9.58 (2H, s). 

Example 9 

N-[{7-Amidino-2-naphthyl)methyl]-N-[4-[(4-pipertdyl)oxy]phenyl]-3-methoxybenzamide dihydrochloride 

20 

Starting compound: N-[4-[(1-t-butoxycarbonyl-4-piperidyl)oxy]phenyl]-N-[(7-cyano-2-naphthyl)methyl]-3-methoxy- 
benzamide 

Mass spectrometry data (m/z): 509 (M-2HCI + 1)"^ 

Nuclear magnetic resonance spectrum (DMSO-dg. TMS internal standard) 6: 1 .70-1 .76 (2H. m). 1 .92-2.01 (2H, m), 
25 2.91 -2.97 (2H. m). 3.1 1 -3.16 (2H. m). 3.64 (3H. s). 4.50-4.52 (1 H, m). 5.26 (2H, s). 6.80 (2H. d. J=:r9.2Hz). 6.85 (1 H. 

d. J=6.1Hz). 6.90-6.93 (2H. m). 7.05 (2H. d. J=7.9Hz). 7.15 (1H, t. J=7.9Hz). 7.68 (1K d. J=:9.8Hz). 7.83 (1H. d, 
J=6.7Hz). 7.95 (1H. s). 8.03 (1H. d. J=8.5Hz). 8.11 (1H. d. J=8.55Hz). 8.54 (1H, s). 9.18 (1H. bs). 9.24 (1H. bs). 
9.36 (2H. s). 9.55 (2H. s). 

30 Example 10 

N-[(7-Amidino-2-naphthyl)methyl]-N-[4-{(4-piperidyl)oxy]phenyQ-2-thiophenamide dihydrochloride 

Starting conpound: N-[4-[{1 -t-butoxycarbonyl-4-piperidyl)oxy]phenyQ-N-[(7-cyano-2-naphthyt)methyl]-2-thiophen- 
35 amide 

Mass spectrometry data (m/z): 485 (M-2HCI + 1)* 

Nuclear magnetic resonance spectrum (DMSO-de. TMS internal standard) 5: 1.81-1 .83 (2H. m), 2.03-2.07 (2H. m). 
3.00-3.07 (2H. m). 3. 1 5-3.18 (2H. m), 4.61 -4.65 (1 H. m). 5.20 {2H. s). 6.76 (1 H. s). 6.93 (1 H. t. J=4.3Hz). 6.98 (2H. 
d. J=8.5Hz). 7.19 (2H. d. J=8.6Hz), 7,65-7.68 (2H. m). 7.83 (1H, d. J=8.6Hz). 7.94 (1H. S). 8.02 (1H. d. J=8.5Hz). 
40 8.11 (1H. d. J=8-6Hz). 9.22 (1H. bs). 9.28 (1H. bs). 9.35 (2H. s). 9.53 (2H. s). 

Example 1 1 

N-[(7-Amidino-2-naphthyl)methyl]-N-[4-{(4-piperidyl)oxy]phenyl]-2-pyridinecartx>xamide trihydrochlorlde 

45 

Starting compound: N-[4-[(1 -t-butoxycarbonyI-4-piperidyl)Qxy]phenyl]-N-[(7-cyano-2-naphthyl)methy1]-3-pyridine- 
carboxamide 

Mass spectrometry data (m/z): 480 (M-3HCI + I)**" 

Nuclear magnetic resonance spectrum (DMSO-d©. TMS internal standard) 8: 1.71-1 .75 (2H. m). 1 .96-1 .99 {2H. m), 
50 2.95-2.97 (2H. m). 3.00-3.1 7 (2H. m). 4.50-4.52 (1 H, m). 5.30 (1 H. s). 6.82 (2H, d. J=8.6H2), 7.1 5 (2H. d. J=8.5Hz). 

7,65-7.67 (1H. m). 7.73 (1H. d. J=8.6Hz). 7.84 (1H. d. J=8.6Hz). 8.01 (IH. s). 804 (IH. d. J=7.9Hz). 8.12 (1H. d. 
J=8.6H2). 8.14-8.15 (IH. m). 8.56 (IH. s). 8.66 (IH. s). 8,75 (1 H. s). 9.21 (2H. bs), 9.38 (IH. bs). 9.40 (2H. s). 9.58 
(2H. s). 

55 Exanple 12 

N-[(7-/Vmidino-2-naphthyl)methyl]-N-[4-[(4-piperidyl)oxy]phenyl]acetamide dihydrochloride (56 mg) was dissolved 
in 2 ml of ethanol. 28 mg of ethyl acetoimidate hydrochloride and 36 mg of triethylamine were added to the solution, and 
the mixture was stirred at room temperature for 2 days. The reaction solution was evaporated, and the resulting residue 
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was purified by an ODS (YMC-GEL ODS-A 120-230/70) column chromatography using methanol :water (2:98) as the 
eluent, followed by addition of a small anrount of 1 N hydrochloric acid and freeze-drying to give 60 mg of N-[4-[(1- 
acetoimidoyl-4-piperidyl)oxy]phenyl]-N-[(7-amidino-2-naphthyl)methyl]acetamide dihydrochlorlde. 

5 Mass spectrometry data (m/z): 458 (M-2HCI + 1)* 

Nuclear magnetic resonance spectrum (DMSO-de. TMS internal starxiard) 6: 1.61-1.76 (2H. m). 1.87 (3H. s). 1.95- 
2.06 (2H, m). 2.28 (3H. m). 3.43-3.55 (2H. m). 3.65-3.73 (1H. m). 3.75-3.84 (1H. m). 4.65 (1H. bs). 5.03 (2H. s). 
6.96 (2H. d. J=8.5Hz), 7.15 (2H. d, J=8.5H2). 7.59 (1H. d. J=8.5Hz). 7,81 (1H. d. J=8.5Hz), 7.85 (1H. s), 8,01 (1H. 
d. J=8-5Hz), 8.1 1 (1H, d. J=8.5Hz). 8.48 (IK s). 8.80 (1H. s), 9.30 (2H. s). 9.33 (1H. s). 9.51 (2H. s). 

10 

The following compounds of Examples 13 to 22 were obtained in the same manner as described in Example 12. 
Example 13 

15 N-[4-[(1-Acetoimidoyl-4-piperidyl)oxy]phenyl]-N-[(7-amidino-2-naphthyl)methyl]oxamide dihydrochloride 

Starting compound: N-[(7-amidino-2-naphthyl)methyl]-N-[4-[(4-piperldyl)oxy]phenyl]oxamtde dihydrochloride 
Mass spectrometry data (m/z): 487 (M-2HCI + 1)"^ 

Nuclear magnetic resonance spectrum (DMSOkIs. TMS internal standard) 5: 1.61-1 .75 (2H. m), 1 .95-2.05 (2H, m), 
20 2.27 (3H. s). 3.43-3.54 (2H, m). 3.45-3.75 (1H. m). 3.75-3.82 (1H. m), 4.61 (1H. bs). 5.08 (2H, s). 6.91 (2H, d. 

J=:8.5H2). 715 (1H. d. J=8.5Hz), 747 (1 H. s). 762 (1H. d. J=8.5H2), 7.82 (1H. d. J=8.5Hz). 7.90 (IH, s). 8.04 (1H. 
d, J=8.5H2), 8.10-8.15 (2H. m), 8.46 (1H. s). 8.75 (1H. s). 8.24 (2H. s), 8.27 {1H. s), 9.50 (2H. s). 

Exanrtple 14 

25 

N-[4-[(1-Acetoimidoyl-4-piperidyl)oxy]phenyn-N-[(7-amidino-2-naphthyl)methyl]cyclopropanecarb^ dihydrochlo- 
ride 

Starting compound: N-[(7-amidino-2-naphthyl)methyl]-N-[4-[(4-piperidyl)oxy]phenyI]cyc!opropanecarboxamide 
30 dihydrochloride 

Mass spectrometry data (m/z): 484 (M-2HCI + 1)* 

Nuclear magnetic resonance spectrum (DMSO-dg. TMS internal standard) 6: 0. 64-068 (2H, m)» 0.84-0.89 (2H. m). 
1.37-1.39 (1H, m), 1.68-1.75 (2H. m), 2.00-2.09 (2H. m). 2.28 (3H. s). 3.45-3.49 (2H, m). 3.69-3.80 (2H. m). 4.61- 
4.67 (1H. m), 5.08 (2H, s), 6.98 (2H, d, J=8.5Hz), 717 (2H. d. J=9.2H2). 7.55 (1H. d. J=8.6Hz). 7.80-7.83 (1H. m). 
35 8.01 (1H, d. J=8.6H2), 8.10 (IH, d. J=8.6Hz), 8.47 (1H, s). 8.79 (1H. s). 9.22-9.30 (3H. m), 9.49 (2H. s). 

Example 15 

N-[4-[(VAcetoimidoyl-4-piperidyl)oxy]phenyl]-N-[(7-amidir»o-2-naphthyl)methyl]benzamidedihyd 

40 

Starting compound: N-[(7-amidino-2-naphthyl)methyl]-N-[4-[(4-piperidyl)oxy]phenyl]benzamide dihydrochloride 
Mass spectrometry data (m/z): 520 (M-2HCI + 1 )* 

Nuclear magnetic resonance spectrum (DMSO-dg, TMS internal standard) 6: 1 .51 -1 .61 (2H, m), 1 .87-1 .99 (2H. m). 
2.26 (3H, m), 3.02-3.08 (2H. m). 3.62-3.71 (2H. m), 4.52-4.59 (1H, m). 5.27 (2H. s). 6.79 (2H. d. J=8.6Hz), 7.02 
45 (2H. d. J=8.5Hz). 7.13 (IH, s). 7.23-7.35 (4H. m). 7.69 (IH. d. J=8.4Hz), 7.81 (IH. d, J=8.5H2), 7.97 (IH, s), 8.03 

(IH, d, J=8.6H2). 8.11 (IH. d. J=8.6Hz). 8.52 (IH. s). 8.74 (IH, s). 9.27 (3H. s), 9.50 (2H. s). 

Example 16 

50 N-[4-[(1-Acetoimidoyl-4-piperidyl)axy]phenyQ-N-[(7-amidino-2-naphthyl)methyl]ethanecarboxamidedih^^ 

Starting compound: N-[(7-amidino-2-naphthyl)methyl]-N-[4-[(4-piperidyl)oxy]phenynethanecartX)xamide dihydro- 
chloride 

Mass spectrometry data (m/z): 472 (M-2HCI + 1)* 
55 Nuclear magnetic resonance spectrum (DMSO-ds. TMS internal standard) 5: 0.99 (3H. t J=9.3Hz). 1.64-1.80 (2H. 

m). 1. 94-2.14 (4H. m), 2.28 (3H. s). 3.02-3.09 {2H. m). 3.62-3.80 (2H, m). 4.60-4.64 (IH. m). 5.03 (2H. s). 6.95 (2H. 
d. J=9.2H2), 7.12 (2H. d. J=8.5Hz), 7.48 (IH. d. J=8.5Hz), 7.78-7.86 (2K m), 8.00 (IH. d. J=8.4Hz). 8.11 (IH. d, 
J=8.6Hz). 8.48 (IH, s), 8.82 (IH. s). 9.30 {3H. s). 9.51 (2H. s). 
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Example 17 

N-[4-[(1-Acetoimidoyl-4i3iperidyl)oxy]phenyn-N-[(7-amidino-2-naphthyl)meth^^ 
ride 

5 

Starting compound: N-[(7-annidino-2-naphthyl)niethy[]-N-[4-[(4-piperidyl)oxy]phenyl]cydohexanecarboxanriide 
dihydrochlorrde 

Mass spectrometry data (m/z): 526 (M-2HCI + 1)"^ 

Nuclear magnetic resonance spectrum (DMSO-de. TMS internal standard) S: 0.90-0.93 (2H. m), 1.13-1.16 (1H, m). 
10 1.43-1.46 (2H, m). 1.50-1.53 (1H. m). 1.64-1.70 (6H. m). 2.00-2.10 (2H, m). 2.10-2.21 (1H. m). 2.28 (3H. s). 3.45- 

3.49 (2H, m). 3.69-3.80 (2H. m), 4.64-4.68 (1H. m), 4.99 (2H. s). 6.97 (2H. d. J=8.6Hz), 7.09 (2H. d. J=8.5Hz). 7.54 
(1H. d. J=8.5Hz). 7.79-7.83 (2K m). 8.01 (1H, d. J=8.6Hz). 8.11 (1H, d. J=8.6Hz). 8.47 (1H. s). 8.80 (1H, s), 9.30 
(3H, s). 9.51 (2H, s). 

15 Example 18 

N-[4-[(1-Acetoimidoyl-4-piperidyl)oxy]phenyl]-N-[(7-amidino-2-naphthyl)methyl]-1-naphthalenecarboxamide 
chloride 

20 Starting compound: N-[(7-amidino-2-napmhyl)methyQ-N-[4-[(4-piperidyl)oxy]phenyn-1 -naphthalenecarboxamide 

dihydrochloride 

Mass spectrometry data (m/z): 570 (M-2HCI + 1)"*" 

Nuclear magnetic resonance spectrum (DMSO<l6. TMS internal standard) 5: 1 .42-1 .55 (2H. m), 1 .78-1 .89 (2H, m). 
2.27 (3H, s). 3.37-3.42 (2H. m). 3.57-3.65 (2H, m). 4.38-4.44 (1H, m). 5.39 (2H, s). 6.59 (2H. d. J=8.8Hz). 6.95 {2H. 
25 d. J=8.3Hz). 7.34 (1H. t. J=:7.8H2). 7.43 (1H, d. J=6.8H2). 7.53 (1H. t, J=7.3Hz). 7.62 (IH. t. J=7.3Hz). 7.79-7.89 

(4H. m), 8.04-8.17 (4H. m). 8.53 (1H, s). 8.61 (1 H. s). 9.17 (3H. s). 9.48 (2H. s). 

Example 19 

30 N-[4-[{1-Acetoimidoyl-4-piperidyl)oxy]phenyn-N-[(7-amidino-2-naphthyl)methyl]-2-fluorobenz 

Starting compound: N-[(7-amidino-2-naphthyl)methyl]-N-[4-[(4-piperidyl)oxy]phenyI]-2-fIuoroben2amide dihydro- 
chloride 

Mass spectrometry data (m/z): 538 (M-2HCI + 1)* 
35 Nuclear magnetic resonance spectrum (DMSOnde. TMS internal standarcJ) 6: 1 .52-1 .62 (2H, m), 1 .86-1 .94 (2H. m), 
2.25 (3H. s). 3.40-3.45 (2H. m), 3.65-3.73 (2H. m). 4.46-4.56 (1 H. m), 5.26 {2H. s). 6.75 {2H. d. J=8.6Hz), 6.99 (2H. 
d, J=8.6H2). 7.05 (IH. t. J=8.5Hz). 7.11 (IH. t. J=7,3Hz). 7.30-7.32 (IH. m). 7.69 (IH, d. J=79Hz). 7.83 (IH. d. 
J=8.6Hz), 7.96 (1H. s). 8.07 (IH. d. J=8.6Hz). 8.13 (IH. d. J=8.5Hz). 8.50 (IH. s). 8.76 (IH. s). 9.31 (3H. s), 9.53 
(2H. s). 

40 

Example 20 

N-[4-[(1-Acetotmidoyl-4-piperidyl)oxy]phenyn-N-[(7-amidino-2-naphthyi)methyl]-3-methoxybenzanfiidedihydro^^ 

45 Starting compound: N-[(7-amidlno-2-naphthyl)methyl]-N-[4-[(4-piperidyl)oxy]phenyl]-3-methoxybenzamide dihy- 
drochloride 

Mass spectrometry data (m/z): 549 (M-2HCI + 1)"*^ 

Nuclear magnetic resonance spectrum (DMSO-dg. TMS internal standard) 6: 1.57-1.68 (2H, m). 1.90-1.98 (2H. m). 
2.25 (3H. s). 3.41-3.48 (2H. m). 3.63 {3H. s). 3.70-3.78 (2H. m). 4.54-4.58 (IH. m). 5.26 (2H. s), 6.80 (2H. d. 
so J=9.2H2). 6.85-6.94 (3H, m). 7.05 (2H. d. J=7.9Hz). 7.16 (1H, t, J=7.9H2). 7.68 (IH. d. J=8.5Hz). 7.81 (IH. d, 

J=7.3Hz). 7.97 (IH. s). 8.03 (IH. d. J=8.5H2). 8.1 1 (IH. d. J=8-6H2), 8.51 (IH. s). 8.72 (IH. s). 9.24 (3H. s). 9.49 
(2H, s). 

Example 21 

55 

N-[4-[(1-Acetoimidoyl-4-piperidyt)oxy]phenyO-N-[(7-amidino-2-naphthyi)methyl]thiophenamidedihydrochto^^^^ 

Starting compound: N-[{7-amidino-2-naphthyl)methy1]-N-[4-[(4-piperidyl)oxy]phenyI]-2-thiophenamide dihydrochlo- 
ride 
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Mass spectrometry data (m/z): 526 (M-2HCI + 1)* 

Nuclear magnetic resonance spectrum (DMSO-de. TMS internal standard) 6: 1.64-1.71 (2H. m), 1 .98-2.08 (2H, m), 
2.29 (3H, S). 3.42-3.58 (2H, m). 3.71-3.82 (2H. m). 4.62-4.72 (1 H. m). 5.20 (2H, s). 6.76 (1 H, d, J=3. 1 Hz), 6.93 (1 H. 
t. J=4.9Hz). 6.99 (2H, d, J=8.6Hz). 7.17 (2H, d. J=8.6Hz). 7.65 (1 H. d. J=10.4Hz). 7.69 (1 H, d. J=4.3Hz). 7.83 (1 H, 
5 d. J=8.6Hz). 7.95 (1H. s), 8.03 (1H, d. J=8.5Hz). 8.1 1 (1 H. d. J=8.6Hz). 8.51 (1H. s). 8.85 (1 H. s). 9.37 (3H. s). 9.52 

(2H. s). 

Example 22 

10 N-[4-[(1-Acetoimidoyl-4-piperidyl)oxy]phenyl]-N-[(7-amidino-2-naphthyl)methyl]-3-pyridinecarboxam^^ trihydrochlo- 
ride 

Starting compound: N-[{7-amldino-2-naphthyl)methyl]-N-[4-[(4-piperldyl)oxy]phenyl]-2-pyridinecart50xamide trihy- 
drochloride 

15 Mass spectrometry data (m/z): 521 (M-3HCI -i- 1)* 

Nuclear magnetic resonance spectrum (DMSO-de. ™S internal standard) 6: 1 .56-1 .64 (2H. m), 1 .91 -1 .99 (2H, m), 
2.27 (3H, s), 3.41-3-52 (2H, m), 3.64-3.80 (2H. m), 4.52-4.58 (1 H, m). 5,30 (2H. s). 6.83 (2K d. J=7.9H2), 7.14 (2H. 
d. J=7.9Hz). 7.28-7.31 (2H, m). 7.61-7.66 (1H, m), 7.72 (1H, d, J=8.6Hz). 7.86 (1H. d. J=8.5Hz). 8.00 (1H, s). 8.04 
(1H. d, J=8.6Hz). 8.12 (1H, d. J=8.6Hz). 8.58 {1H, s), 8.74-8.79 (1H. m). 8.92 (1H. s). 9.45 (4H, s). 9.62 (2H. s). 

20 

Example 23 

Ethyl N-[4-[(1-t-butoxycarbonyl-4-piperjdyl)oxy]phenyl]-N-[(7-cyano-2-naphthyl)methyl]oxamate obtained in Refer- 
ence Example 4 (325 mg) was dissolved in a mixed solution of 2 ml dichloromethane and 5 ml ethanol. While stirring, 

25 this solution was cooled to -20°C and hydrogen chloride was introduced until saturation. This reaction solution was 
stirred at 5*^0 for 2 days and evaporated. The resulting residue was dissolved in 5 ml of ethanol, 224 mg of ammonium 
acetate was added to the solution, and the mixture was stin-ed at 5**C for 3 days and then at room temperature for 1 day 
This reaction solution was evaporated, and the resulting residue was purified by an ODS (YMC-GEL ODS-A 120- 
230/70) column chromatography Partially purified ethyl N-[(7-amidino-2-naphthyl)methyl]-N-[4-[(4-piperidyl)oxy]phe- 

30 nyljoxamate was obtained from a fraction eluted with methanol. The partially purified ethyl N-[(7-amidino-2-naph- 
thyl)methyl]-N-[4-[(4-piperidyl)oxy]phenyl]oxamate (236 mg) was dissolved in 5 ml of ethanol, and 123 mg of ethyl 
acetoimidate hydrochloride and 1 56 mg of triethylamine were added to the solution, and the mixture was stirred at room 
temperature for 15 hours. The reaction solution was evaporated, and the resulting residue was purified by the ODS 
(YMC-GEL ODS-A 120-230/70) column chromatography using methanoL-water (5.95) as the eluent followed by addi- 

35 tlon of a small amount of 1 N hydrochloric acid and freeze-drying to give 194 mg of ethyl N-[4-[(1-acetoimidoyl-4-piperi- 
dyl)oxy]phenyl]-N-[{7-amidino-2-naphthyl)methyl]oxamate dihydrochlorrde. 

Mass spectrometry data (m/z): 516 (M-2HCI + 1)* 

Nuclear magnetic resonance spectrum (DMSO-de. ™S internal standard) 6: 0.89 (3H, t. J=7.3Hz), 1.60-1.73 (2H. 
40 m). 1. 94-2,05 (2H, m), 2.27 (3H. s). 3.42-3.55 (2H. m), 3.64-3.72 (1H, m), 3.72-3.81 (1H, m), 3.99 (2H. q, J=7.3Hz), 

4.62-4.68 (1H. m), 5.13 (2H. s). 6.97 (2H. d. J=9.2Hz). 7.13 (2H. d, J=9.2Hz), 7.55 (1H, d. J=8.6Hz), 7.83 (1H, d, 
J=8.6Hz). 7.88 (1 H, s). 8.05 (1 H. d. J=8.6Hz). 8.1 3 (1 H, d, J=8.6Hz). 8.49 (1 H, s). 8.76 (1 H, bs). 9.22-9.33 (3H, m). 
9.50 (2H. s). 

45 Example 24 

1 -I4-[(1 -Acetoimldoyl-4-piperidyl)oxylphenyl]-1 -[(7-amidino-2-naphthyl)methyf]-3-ethyIurea dihydrochloride 

Starting compound: 1 -[4-[(1 -t-butoxycarbonyl-4-piperidyl)oxy]phenyl]-1 -[(7-cyano-2-naphthyl)methyl]-3-ethylurea 
so Mass spectrometry data (m/z): 487 (M-2HCI + 1)"*" 

Nuclear magnetic resonance spectrum (DMSO-dg. TMS internal standard) 5: 0.99 (3H, t, J=7,3Hz). 1.61-1.73 (2H, 
m). 1.95-2.05 (2H. m). 2.28 (3H. s). 3,01-3.13 (2K m). 3.45-3.59 (2H, m), 3.64-3.84 (2H. m). 4.58-4.65 (1H. m), 
4.97 (2H. s). 5.73 (1H, t, J=5.5Hz). 6.93 (2H, d. J=8.6Hz). 7.08 (2H. d. J=9.2Hz). 7.60 (1H. d. J=8.5Hz). 7.75-7.86 
(2H. m). 8.00 (1H. d. J=8.5Hz). 8.10 (IH, d. J=9.2Hz). 8.46 (1H. s). 8.85 (1H, s), 9,23-9.40 (3H. m). 9.51 (2H. s). 
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Example 25 

Ethyl 3-[4-[(1 -acetoimidoyl-4-pipendyl)oxy]phenyl]-3-[{7*amidncH2-naphthyl)methy^ dihydrochloride 

5 Starting compound: ethyl 3-[4-[(1-t-butoxycarbonyl-4-piperidyl)oxy]phenyl]-3-[(7-cyano-2-naphthyl)methyl]ureido- 

1 -acetate 

Mass spectrometry data (m/z): 545 (M-2HCI + 1)"^ 

Nuclear magnetic resonance spectrum (DMSO-de, TMS internal standard) 6: 1.21.(3H, t. J=6.7Hz). 1 .52-1.67 (2H. 
m), 1 .95-2.06 (2H. m). 2.28 (3H, s). 3.44-3.58 (2H, m). 3.65-3.83 (4H. m). 4.10 (2H. q. J=6.7Hz), 4.60-4.66 (1 H. m). 
10 4.99 (2H, s). 6.12 (1H, t J=5.8Hz). 6.96 (2H. d, J=8.6Hz), 7.13 (2H, d, J=9,2Hz). 7.63 (1H. d, J=8.6Hz), 7.81 (1H. 

d, J=8.6Hz). 7.83 (1H. s), 8.01 (1H, d. J=8.6Hz), 8.1 1 (1H, d, J=8.6Hz). 8.43 (1H, s). 8.82 (1H, s). 8.28 (2H. s), 9.33 
(1H, S). 9.50 (2H, s). 

Example 26 

15 

Ethyl N-[4-[(1*acetoimidoyl-4-piperidyl)oxy)phenyl]-N-[(7-amidino-2-naphthyl)methyl]carbamate dihydrochloride 

Starting compound: ethyl N-[4-[(1-t-butoxycarbonyl-4-piperidyl)oxy]phenyl]-N-[(7-cyano-2-naphthyl)methyl]car- 
bamate 

20 Mass spectrometry data (m/z): 488 (M-2HCI + 1)* 

Nuclear magnetic resonance spectrum (DMSO<l6. ™S internal standard) 5: 1.16 (3H. t. J=7.0Hz), 1.61-1.77 (2H, 
m), 1.95-2.06 (2H, m), 2.29 (3H. s), 3.43-3.57 (2H, m). 3.65-3.75 (1H. m). 3.75-3.83 (1H, m). 4.12 (2H, q. J=7.0H2), 
4.58-4.65 (1H, m), 5.03 (2H. s). 6.91 (2H. d, J=8.5H2), 7.15 (2H. d. J=8.5Hz). 7.60 (1H, d, J=8.5H2). 7.82 (1H. d. 
J=8.5Hz), 7.86 (1H, s). 8 03 (1H, d, J=8.5Hz). 8.1 1 (1H. d. J=8.5Hz). 8.50 (1H. s). 8.81 (1H. s). 9.33 (2H. s). 9.35 

25 (IH.s). 9.53(2K s). 

Example 27 

1 -[4-[(1 -Acetoimidoyl-4-piperidyl)oxy]phenyI]-1 -[(7-annidino-2-naphthyl)methyl]-3-ethylthiourea dihydrochloride 

30 

Starting compound: 1 -[4-[(1 -t-butoxycarbonyl-4-piperidyl)oxy]phenyI]-1 -[(7-cyano-2-naphthyi)methyI]-3-ethy thiou- 
rea 

Mass spectrometry data (m/z): 503 (M-2HCI -i- 1)* 

Nuclear magnetic resonance spectrum (DMSOKle, TMS internal standard) 5: 1,60 (3H. t), 1.61-1.76 (2H. m). 1.94- 
35 2.05 (2H. m). 2.28 (3H. s). 3.40-3.55 (4H, m). 3.64-3.74 (1H, m). 3.74-3.83 (1H, m), 6.97 (2H. d, J=8.9Hz). 7.01 

(1H. t J=5.5Hz). 7.05 (2H, d, J=8.9Hz). 7.69 (1H. d. J=8.5Hz). 7.81 (1H. d. J=10,4Hz), 7.88 (1H. s). 8.00 (1H, d. 
J=8.5Hz), 8.10 (IK d, J=8.5Hz), 8.46 (1H, s), 8.84 (1H. s). 9.28 (2H. s), 9.34 (1H. s). 9.50 (2H. s). 

Example 28 

40 

N-[4-[(1-Acetoimidoyl-4-piperidyl)oxy]phenyl]-N-I(7-amidino-2-naphthyl)methyl]ethanesulfonamide dihydrochloride 

Starting compound: N-[4-[(1-t-butoxycart)onyl-4-piperidyl)oxy]phenyl]-N-[(7-cyano-2-naphthy1)methyl]ethanesul- 
fonamide 

45 Mass spectrometry data (m/z): 508 (M-2HCI -i- 1 )'*' 

Nuclear magnetic resonance spectrum (DMSO-ds. TMS internal standard) 6: 1.33 (3H, t. J=7.3H2), 1.59-1.73 (2H, 
m). 1.93-2.03 (2H. m). 2.27 (3H. s). 3.26 (2K q, J=7.3Hz), 3.43-3.54 (2K m). 3.63-3.71 (1H m). 3.71-3.80 (1 H, m), 
4.58-4.64 (1H. m), 5.07 (2H, s). 6.91 (2H. d. J=9-2Hz). 7.33 (2H. d. J=9.2H2). 7.65 (1K d, J=8.5H2). 7.81 (1H. d. 
J=.8.5Hz). 7.90 (1H. s), 8.01 (1H, d. J=8.5Hz), 8.09 (1H. d. J=9.2H2). 8.47 {1H. s). 8.74 (1H. s). 9.26 (2H, s). 9.28 

50 (1H, s), 9.50(2H, s). 

Example 29 

Ethyl N-[4-[(1-acetoimidoyl-4-piperidyl)oxy]phenyl]-N-[(7-amidino-2-naphthyl)methyI]oxamate obtained in Example 
55 23 (100 mg) was dissolved in 20 ml of concentrated hydrochloric acid and the solution was allowed to stand at 5**C for 
9 days. The reaction solution was evaporated, and the resulting residue was purified by an ODS (YMC-GEL ODS-A 
1 20-230/70) column chromatography using methanol:water (3:97) as the eluent. followed by addition of a small amount 
of 1 N hydrochloric acid and freeze-drying to give 23 mg of N-{4-[(1-acetoimidoyl-4-piperidyt)oxy]phenyl]-N-{(7-amidino- 
2-naphthyl)methyl]oxamic acid dihydrochloride. 
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Mass spectrometry data (m/z): 488 (M-2HCI + 1)* 

Nuclear magnetic resonance spectrum (DMSO<le. TMS internal standard) 6: 1 .60-1 .75 (2H. m), 1 .94-2.04 (2H. m), 

2.27 (3H, s), 3.40-3.52 (2H. m). 3.64-3.81 (2H, m), 4.57-4.65 (1 H, m), 5.09 (2H, s). 6.94 (2H. d, J=8.5H2), 7.16 (2H. 
d. J=a5Hz). 7.56 (1H, d. J=9.2Hz), 7.82 (1H. d, J=9.2Hz), 7.89 (1H, s). 8.04 (1H. d. J=8.5H2). 8.12 (1H. d. 

5 J=8.5Hz), 8.46 (1 H, s). 8.72 (1 H. s). 9.1 7-9.30 (3H. m). 9.46 (2H, s). 1 4.0 (1 H. bs). 

Example 30 

Ethyl 3-[4-[(1 -acetoimidoyl-4-piperidyl)oxy]phenyl]-3-[{7-amidino-2-naphthyl)methyl]ureido-1 -acetate dihydrochlo- 
10 ride obtained in Example 25 (109 mg) was dissolved in 20 ml of 1 N hydrochloric acid and the solution was heated under 
rellux for 10 minutes. The reaction solution was evaporated, and the resulting residue was purified by an ODS (YMC- 
GEL ODS-A 120-230/70) column chromatography using methanolwater (5:95) as the eluent. followed by addition of a 
small amount of 1 N hydrochloric acid and freeze-drying to give 74 mg of 3-[4-[(1-acetoimidoyI-4-piperidyl)oxy]phenyl]- 
3-I(7-amidino-2-naphthyl)methyl]ureido-1 -acetic acid dihydrochloride. 

75 

Mass spectrometry-data (m/z): 517 (M-2HCI + 1)* 

Nuclear magnetic resonance spectrum (DMSO-de. TMS internal standard) 6: 1 .62-1 .78 (2H. m), 1 .93-2.08 (2H. m), 

2.28 (3H. s). 3.40-3.85 (6H, m). 4.58-4.68 (1H. m). 4.99 (2H, s). 6.01 (1H. t, J=5.6Hz), 6.96 (2H. d, J=8.8Hz), 7.14 
{2H, d. J=8.8Hz). 7.62 (1H, d, J=8.3Hz). 7.81 (1H, d. J=8.8H2). 7.86 (1H. s). 8.01 (1H. d. J=8.3Hz). 8.11 (IH. d. 

20 J=8.8Hz), 8.84 (1 H, s). 9.31 (2K s). 9.35 (1 H. s), 9.51 (2H. s). 

The following compound was obtained in the same manner as described in Exannple 23. 
Example 31 

25 

7-[[4-[( 1 -Acetoimidoyl-4-piperidy l)oxy]anilino]methyl]-2-naphthamidine trihydrochloride 

Starting compound: 7-[[4-[(1 -t-butoxycarbonyl-4-pi per idyl)oxy]ani lino] methy[]-2-naphthalenecarbonitrile 
Mass spectrometry data (m/z): 416 (M-3HCI -i- 1)"*" 
30 Nuclear magnetic resonance spectrum (DMSO-de, TMS internal standard) 6: 1 .60-1 .73 (2H, m). 1 .88-1 .99 (2H. m). 

2.27 (3H, s). 3.42-3.55 (2H, m), 3.63-3.77 (2H. m). 4.35-4.42 (IH. m). 4.45 (2H, d, J=6.1Hz), 6.16 (IH. d. J=6.1Hz). 
6.55 (2H. d, J=8.5H2). 6.75 (2H. d. J=8.5Hz), 7.74 (1H, d. J=8.5H2). 7.79 (2H. d. J=8.5Hz), 7.99 (1H. s). 8.03 (IH. 
d. J=8.5H2). 8.11 (IH, d. J=8.5Hz). 8.43 (1H. s). 9.0-9.6 (8H. br). 

35 Exannple 32 

N-[4-[(1-t-Butoxycarbonyl-4-piperidyl)oxy]phenyQ-N-[(7K:yarTO-2-naphthyl)methyl]-2-methoxybenzam^^ obtained 
in Reference Example 19 (80 mg) was dissolved in 5 ml of ethanol. While stirring, this solution was cooled to -70**C and 
hydrogen chloride was introduced until saturation. The reaction solution was stirred at 5°C for 16 hours and then evap- 
40 orated. The resulting residue was dissolved in 5 ml of ethanol, 52 mg of ammonium acetate was added, and the mixture 
was stirred at room temperature for 3 days. The reaction solution was evaporated, and the resulting residue was purified 
by an ODS (YMC-GEL ODS-A RO-230/70) column chromatography using methanolwater (100:0) as the eluent. fol- 
lowed by addition of a small amount of 1 N hydrochloric acid and freeze<lrying to give 80 mg of N-[(7-amidino-2-naph- 
thyl)methyl]-N-[[(4-piperidyl)oxy]phenyl]-2-methoxybenzamide dihydrochloride. 

45 

Mass spectrometry data (m/z): 509 (M-2HCI + ^)* 

Nuclear magnetic resonance spectrum (DMSO-dg. TMS internal standard) 5: 1 .62-1 .74 (2H, m). 1 .90-2.00 (2H, m), 
2.87-3.00 (2H, m), 3.02-3.14 (2H. m), 3.81 (3H, s). 4.41-4.50 (IH. m). 5.22 (2H. s), 6.69 (2H, d. J=9.2Hz), 6.83 (2H, 
d. J=8.6H2). 6.95 (2H. d. J=9.2H2). 7.20-7.24 (IH. m). 7.27 (IH. d. J=7.9H2), 7.73-7.75 (IN. m). 7.84 (1H, d. 
so J=8.6Hz). 7.99 (IH. s), 8.07 (IH, d, J=8.6Hz). 8.13 (IH. d. J=8.5Hz). 8.50 (1H, s), 9.10 (IH. brs). 9.20 (IH. brs), 

9.36 (2H, s), 9,57 (2H. s) 

The following compound of Example 33 was obtained in the same manner as described in Example 12. 
55 Example 33 

N-(4-[(1-Acetoimidoyl-4i3iperidyl)oxylphenyn-N-[(7-amidino-2-naphthyl)methyl]-2-methoxyben2amidedihy^ 

Starting conrpound: N-[(7-amidino-2-naphthyl)methyIJ-N-[[(4-piperidyl)oxy]phenyll-2-methoxybenzamide dihydro- 
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chloride 

Mass spectrometry data (m/z): 550 (M-2HCI + 1)* 

Nuclear magnetic resonance spectrum (DMSO-ds, TMS internal standard) 5: 1 .44-1 .62 (2H. m). 1 .82-1 .86 {2H. m), 

2.26 (3H, s). 3.40-3.46 (2H, m). 3.63-3.79 (2H. m), 3.70 (3H. m). 4.46-4.50 (1H. m), 5.23 (2H. s). 6.69 (2H. d, 
5 J=9.2Hz). 6.83 (2H. d. J=7.9Hz). 6.95 (2H. d. J=8.5Hz), 7.20 (1H. t. J=8.6Hz). 7.27 (1H. d. J=7.3Hz). 7.23 (1H. d. 

J=8.6Hz). 7.85 (1 H. d. J=8.5Hz). 7.99 (1 s). 8.08 (1 H. d. J=8.6Hz), 8. 13 (1 H. d. J=8.5H2). 8.52 (1 H, s). 8.86 (1 H, 
S). 9.41 (3H. s). 9.60 (2H, s) 

The following compound of Example 34 was obtained in the same manner as described in Example 32. 

10 

Example 34 

N-[(7-Amidino-2-naphthyl)methyl]-N-[[(4-piperidyl)oxy]phenyl]-4-methoxyben2amide dihydrochloride 

15 Starting compound: N-[4-[(1 -t-butoxycarbonyl-4-piperidyl)oxy]phenyI]-N-[(7-cyano-2-naphthyl)methyl]-4-methoxy- 
benzamide 

Mass spectrometry data (m/z): 509 (M-2HCI + 1)* 

Nuclear magnetic resonance spectrum (DMSO-ds. TMS internal standard) 5: 1.70-1 .81 (2H. m). 1.96-2.07 (2H, m), 
2.96-3.00 (2H. m). 3.07-3. 18 (2H, m). 3.71 (3H, s). 4.48-4.56 (1 H. m). 5.26 (2H. s), 6.79 (2H. d, J=8.6Hz), 6.82 (2H, 
20 d. J=9.2Hz). 7.03 (2H. d. J=8.6Hz). 7.31 (2H, d. J=8.6Hz), 7.67 (1 H. d. J=9.8H2). 7.84 (1 K d, J=6.7H2). 7.95 (1 H. 

s). 8.02 (1H. d, J=8.5Hz). 8.10 (1H. d. J=8.5Hz). 8.54 (IH, s). 9.24 (1H. brs). 9.33 (1H. brs). 9.41 (2H, s). 9.58 (2H. 
s) 

The following compound of Example 35 was obtained In the same manner as described in Example 12. 

25 

Example 35 

N-[4-[(1-AcetoimidoyI-4-piperidyl)oxy]phenyn-N-I(7-amidino-2-naphthyl)methyl]-4-methoxybenzamidedihydroc^ 

30 Starting compound: N-[(7-amidino-2-naphthyl]methyl]-N-[4-(4-piperidyl)oxy]phenyl]-4-methoxybenzamide dihydro- 
chloride 

Mass spectrometry data (m/z): 550 (M-2HCI + 1)* 

Nuclear magnetic resonance spectrum (DMSO^le. TMS internal standard) 6: 1.55-1 .68 (2H. m). 1 .86-2.00 (2H, m), 

2.27 (3H, s), 3.41-3.49 (2H. m). 3.66-3.78 (2H. m). 3.72 (3K s). 4.54-4.60 (IH. m). 5.26 (2H. s). 6.79 (2H, d. 
35 J=9.2Hz), 6.82 (2H. d. J=9.2Hz). 7.03 (2H. d. J=8.5Hz). 7.31 (2H. d. J=8.6Hz). 7.68 (IH. t. J=10.4H2). 7.82 (IH. d. 

J=a5Hz). 7.95 (IH. s). 8.02 (IH. d. J=8.5Hz). 8.10 (IH. d. J=8.6Hz). 8.52 (IH, s). 8.85 (IH. s). 9.37 (3H. s). 9.55 
(2H.S) 

The following compound of Example 36 was obtained in the same manner as described in Example 32. 

40 

Example 36 

N-[(7-Amidino-2-naphthyl)methyl]-N-[4-[(4-piperidyl)oxy]phenyl]-4-pyridinecarboxamide trihydrochloride 

45 Starting compound: N-[4-[(1 -t-butoxycarbonyl-4-piperidyl)Qxy]phenyl]-N-[(7-cyano-2-naphthyl)methyi]-4-pyridine- 
carboxamide 

Mass spectrometry data (m/z): 480 (M-3HCI + 1)* 

Nuclear magnetic resonance spectrum (DMSO-dg, TMS internal standand) 6: 1 .68-1 .78 (2H. m). 1 ,92-2.01 (2H. m). 
2.84-3.00 (2H. m). 3.02-3. 1 8 (2H. m). 4.44-4.57 (1 H. m), 5.30 (2H, s), 6.80 (2H. d. J=9.2H2). 7, 1 5 (2H, d. J=8.5Hz). 
50 7.74 (IH. d. J=8.6H2). 7.85-7.87 (3H. m). 8.01 (IH. s). 8.05 (IH. d. J=8.5Hz). 8.13 (IH. d. J=8.5Hz). 8.60 (IH. s). 

8.78 (2H. brs). 9.28 (2H. brs). 9.37 (IH. brs). 9.44 (2H. s). 9.62 (2H. s) 

The following compound of Example 37 was obtained in the same nr^nner as described in Example 12. 
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Example 37 

N-[4-[(1-Acetoimidoyl-4-piperidyl)oxy]phenyl]-N-[(7-amidino-2-naphthyl)methyl]^ 
ride 

5 

Starting compound: N-[(7-amidino-2-naphthyl]methyl]-N-[4-[{4-piperidyl)oxy]phenyl]-4-pyridinecarboxamide trihy- 
drochloride 

Mass spectrometry data (m/z): 521 (M-3HCI + 1)*^ 

Nuclear magnetic resonance spectrum (DMSO-de, TMS internal standard) 6: 1,55-1,62 (2H, m). 1.92-2.02 (2H, m). 
10 2.28 (3H. s). 3.40-3.50 (2H. m). 3.64-3.81 (2H, m). 4.54-4.57 (1 H. m). 5,31 (2H. s). 6.81 (2H. d, J=8.5H2), 7.1 6 (2H. 

d, J=8.5H2), 7.75 (IH. d, J=a5H2), 7.87 (1H. d. J=8.5Hz). 8.00 (2H, br), 806 (1H. d. J=8.5Hz), 8.13 (1H, d. 
J=8.5Hz). 8.63 (IH, s). 8.46 (2H, br), 8.85 (IH, s). 9.50 (3H. s). 9.68 (2H. s) 

The following compound of Example 38 was obtained in the same manner as described in Example 32. 

15 

Example 38 

N-[(7^Amidino-2-naphthyl)methyl]-N-[4-((4-piperidyl)oxy]phenyl]-2-pyridinecarboxamide trihydrochloride 

20 Starting compound: N-[4-[(1 -t-butoxycarbonyl-4-piperidyl)oxylphenyl]-N-[(7-cyar»o-2-naphthyl)methyl]-2-pyridine- 

cartxjxamide 

Mass spectrometry data (m/z): 480 {M-3HCI + 1)*^ 

Nuclear magnetic resonance spectrum (DMSOkIs, TMS internal standard) 6: 1 .62-1 .78 (2H. m). 1 .89-2,05 (2H, m). 
2.88-3.00 (2K m). 3.04-3.16 (2H, m). 4.00-4.10 (1 H. m). 5.28 (2H. s). 6.75 (2K d. J=8.5Hz). 7.03 (2H. d. J=a5Hz). 
25 7.32-741 (IH. m). 756-7.64 (IH. m), 7.73 (1H, d. J=8.6Hz). 776 (IH. d. J=8.6Hz). 780-789 (1H. m). 8.00 (1H. 

s). 8.05-8.09 (1 H. m). 8.09 (IH. d. J=8.5H2). 8.43 (1 H. s). 8.56 (1 H. s). 9.12 {2H. brs). 9.26 (3H. brs). 9,38 (2H, s). 
9.57 (2H. s) 

The following compound of Example 39 was obtained in the same manner as described in Example 12. 

30 

Example 39 

N-[4-[(1-Acetoimidoyl-4-piperidyl)oxy]phenyl]-N-[(7-amidino-2-naphthyl)methyl]-2-pyridinecarboxamide trihydrochlo- 
ride 

35 

Starting compound: N-[(7-amidino-2-naphthyl]methyl]-N-[4-[(4-piperidyl)oxy]phenyl]-2-pyridinecarboxamide trihy- 
drochloride 

Mass spectrometry data (m/z): 521 (M-3HCI + 1)**" 

Nuclear magnetic resonance spectrum (DMSO-de. TMS internal standard) 6: 1 .52-1 .64 (2H, m), 1 .86-1.97 (2H. m). 
40 2.25 (3H, s). 3.36-3.48 (2H. m), 3.60-3,79 {2H. m). 4.46-4.52 (IH, m). 5.27 (2H, s). 6.67-6.75 (2H, br). 6.91-7.00 

(2H. m). 7.22-7.28 (1 H, br). 7.51 -7.58 (1 H, br). 772 (1 H. d. J=8.5Hz), 7.76 (2H. d, J=79Hz), 7.95 (1 H, s). 8.02-8.04 
(IH. br). 8.09 (IH. d, J=8.5Hz). 8.36 (IH. s), 8,57 (IH. s), 8.72 (IH, s). 9.28 (3H. s). 9.50 (2H. s) 

The following compound of Example 40 was obtained in the same manner as described in Example 32. 

45 

Example 40 

N-[(7-/^idino-2-naphthyl)methyi]-N-{4-[(4-piperldyl)oxylphenyl]-2-methoxyacetamide dihydroc World e 

50 Starting compound: N-[4-[(1 -t-butoxycarbonyl-4-piperidyl)oxy]phenyl]-N-[(7-cyano-2-naphthyl)methyl]-2-methoxya- 
cetamide 

Mass spectrometry data (m/z): 447 (M-2HCI + 1)* 

Nuclear magnetic resonance spectrum (DMSO-dg. TMS internal standard) 5: 1 .78-1 .84 (2H. m). 2.01 -2. 10 (2H. m). 
2.97-3.05 (2H. m). 3.10-3.19 (2H. m). 3,83 (3H, s), 4.57-4.62 (1 H. m). 5.00 (2H. s). 6.95 (2H. d. J=9,2Hz). 7.15 (2H. 
55 d. J=8.5Hz). 7.59 (IH. d. J=8.6Hz). 7.82 (IH. d. J=6.7Hz). 786 (IH. s). 8.01 (IH. d. J=8.6Hz). 8.11 (IH. d. 
J=8.6Hz). 8.48 (IH. s). 9.19 (IH. brs). 9.26 (IH, brs). 9.35 (2H. s). 9.54 (2H, s) 

The following compound of Example 41 was obtained in the same manner as described in Example 12. 
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Example 41 

N-[4-((1-Acetoimidoyl-4-pipendyl}oxy]phenyQ-N-((7-amidino-2-naphthy1)methyn 

5 Starting compound: N-[(7-amidino-2-naphthyl] methyl]- N-[4-[(4-piperidyl)oxy]phenyl]-2-methoxyacetanilide dihydro- 

chloride 

Mass spectrometry data (m/z): 488 (M-2HCI + 1)"" 

Nuclear magnetic resonance spectrum (DMSO-de. TMS internal standard) 6: 1.60-1.78 (2H. m), 1.96-2.03 (2H, m), 
2.28 (3H. s), 3.25 (3H, s), 3.40-3.58 (2H. m). 3.60-3.75 (2H. m), 3.83 (2H, s). 4.60-4.68 (1H. m). 5.03 (2H, s), 6.95 
10 (2H. d. J=9.2Hz). 7.15 (2H. d. J=8.5Hz). 7.59 (1H, d, J=8.6Hz). 7.82 (IH, d. J=8.5Hz), 7.86 (1H. s). 8.02 (1H, d, 

J=8.5Hz), 8.11 (IH: d, J=8.6Hz). 8.46 (IH, s), 8.83 (IH, s), 8.33 (3H, s). 9.53 (2H, s) 

The following compound of Example 42 was obtained in the same manner as described in Example 32. 

15 Exanrple 42 

Ethyl N-[(7-amidino-2-naphthyl)methyl]-N-[4-[(4-piperidyl)oxy]phenyl]malonamate dihydrochloride 

Starting compound: ethyl N-[4-[(1-t-butoxycarbonyt-4-piperidyl)oxy]phenyl]-N-[(7-cyano-2-naph- 
20 thyl)methyl]malonamate dihydrochloride 

Mass spectrometry data (m/z): 489 (M-2HCI + 1)* 

Nuclear magnetic resonance spectrum (DMSO-de, TMS internal standard) 5: 1.37 (3H, t. J=6.7Hz). 1.74-1.83 (2H, 
m). 2.01-2.10 (2H, m), 2.96-3.03 (2H. m). 3.10-3.21 (2H. m). 3.30 (2H. s). 4.02 {2H, q. J=7.3Hz). 4.56-4.62 (IK m), 
5.05 (2H, s), 6.96 (2H. d. J=:8.6H2). 7.14 (2H. d. J=6-1Hz), 7.63 (1H. d. J=6.7Hz). 7.76 (1K d. J=:7.3H2). 7.85 (IH. 
25 s). 8.03 (1H. d. J=8.5Hz). 8.11 (IN. d. J=8.6Hz). 8.49 (1H. s). 9.20 (IH. brs). 9.29 (IH. brs). 9.39 (2H, s). 9.57 (2H. 

s) 

The following compound of Example 43 was obtained in the same manner as described in Example 12. 
30 Example 43 

Ethyl N-[4-[(1-acetoimidoyl-4-piperidyl)oxy]phenyl]-N-[(7-amidino-2-naphthyl)methyl]malonamate dihydrochloride 

Starting compound: ethyl N-[(7-amidino-2-naphthyI]methyO-N-[4-[(4-piperidyl)oxy]phenyl]malonamate dihydrochlo- 
35 ride 

Mass spectrometry data (m/z): 530 {M-2HCI + 1)* 

Nuclear magnetic resonance spectrum (DMSO-de. TMS internal standard) 5: 1 .14 (3H. t, J=7.3Hz). 1 .60-1 .75 (2H, 
m). 1 .95-2.06 (2H, m), 2.27 (3H. s). 3.29 (2H. s), 3.38-3.55 (2H. m). 3.64-3.83 (2H. m), 4.01 (2H. q. J=7.3Hz). 4.60- 
4.64 (IH. m). 5.07 (2H. s). 6.96 (2K d, J=8.6Hz), 7.13 (2H. d. J=9.2Hz), 7.62 (IH. d, J=8.5Hz). 7.81 (IH. d. 
40 J=8.5H2), 7.87 (IH. s). 8.03 (IH. d. J=8.5Hz). 8.12 (1H. d, J=8.6Hz). 8.43 (IH. s). 8.76 (IH. s). 8.26 (3H, s). 9.50 

(2H. S) 

The following compound of Example 44 was obtained in the same manner as described in Example 32. 
45 Example 44 

Ethyl N-[(7-amidino-2-naphthyl)methyl]-N-[4-[(4-piperidy!)oxylphenyl]succinamate dihydrochloride 

Starting compound: ethyl N-[4-[(1-t-butoxycarbonyl-4-piperidyl)oxy]phenyI]-N-[(7-cyano-2-naphthyl)methyl]succi- 
50 namate dihydrochloride 

Mass spectrometry data (m/z): 503 (M-2HCI + 1)* 

Nuclear magnetic resonance spectrum (DMSO-de. TMS internal standard) 5: 1.18 (3H, t. J=6.7Hz). 1 .78-1.84 (2H. 
m). 2.04-2.14 (2H. m). 2.34 (2H. t. Jr:6.1Hz). 2.56 (2H. t. J=6.1Hz). 2.94-3.06 (2H. m). 3.12-3.22 (2H. m). 4.06 (2H. 
q. J=6.7Hz). 4.56-4.64 (IH. m). 5.03 (2H. s). 6.98 (2H. d. J=9.2Hz). 7.15 (2H. d. J=8.6Hz). 7.58 (1K d. J=9.2Hz). 
55 7.83-7.85 (2H. m), 8.01 (1H. d. J=8.6Hz). 8.08-8.12 (IH. m). 8.48 (IH. s). 9.29 (IH. brs). 9.38 (IH. brs). 9.41 (2H. 

s). 9.58 (2H. s) 

The following compound of Example 45 was obtained in the same nr^nner as described in Example 12. 
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Example 45 

Ethyl N-[4-[(1-acetoimidoyl-4-piperidyl)oxy]phenyl]-N-[(7-amidino-2-naphthyl)methyl]s dihydrochloride 

5 Starting compound: ethyl N-[(7-amidino-2-naphthyl]methyl]-N-[4-[(4-piperidyl)oxy]phenyl]succinamate dihydrochlo- 

ride 

Mass spectrometry data (m/z): 544 (M-2HCI + I)"*" 

Nuclear magnetic resonance spectrum (DMSO-de. TMS internal standard) 6: 1.18 (3H. t. J=6.7H2). 1.61-1.76 (2H. 
m). 1 .96-2.08 (2H. m). 2.29 (3H. s). 2.34 (2H. t. J=6.1 Hz). 2.55 (2H. t. J=6.1 Hz). 3.43-3.55 (2H. m). 3.64-3.86 (2H. 
10 m). 4.06 (2H. q, J=6-7Hz). 4.60-4.69 (1H, m). 5.03 (2K s), 6,98 (2H. d. J=9,15H2). 7.14 (2H, d. J=8.6H2). 7.58 (IH. 

d, J=8.5H2). 7.80-7.92 (2H, m). 8.01 (IH, d. J=8.6H2). 8.11 (IH. d, J=8.6H2), 8.48 (IH. s). 8.93 (IH. s). 9.43 (3H. 
S). 9.59 (2H, s) 

The following compound of Example 46 was obtained in the same manner as described in Example 32. 

15 

Example 46 

N-[(7-Amidino-2-naphthyl)methyl]-N-[4-[(4-piperidyl)oxy]phenyl]-2,6-difluoroben2amide dihydrochloride 

20 Starting compound: N-[4-[(1 -t-butoxycarbonyl-4-piperidyl)oxylphenyl]-N-[(7-cyano-2-naphthyl)methyf]-2.6-dif luor- 

obenzamide dihydrochloride 
Mass spectrometry data (m/z): 515 (M-2HCI -i- 1)* 

Nuclear magnetic resonance spectrum (DMSO-de, TMS internal standard) 6: 1 .64-1 .72 (2H. m), 1 .91 -2.00 (2H. m). 
2.87-3.00 (2H. m). 3.02-3.17 (2H, m), 4.41-4.50 (IH. m), 5.27 (IH. s). 6.79 (2H. d. J=8.6Hz). 6.97-7.03 (4H. m). 
25 7.35-7.38 (1H. m). 7.67 (IH. d. J=9.8Hz). 7.86 (IH. d. J=8.6Hz), 7.93 (1H. s). 8.10 (IH. d. J=8-5H2), 8.14 (IH, d. 

J=8.6Hz). 8,47 (1H. s). 9.08 (IK brs), 9.19 (IH. brs). 9.34 (2H. s). 9.55 (2H. s) 

The following compound of Example 47 was obtained in the same manner as described in Example 12. 
30 Example 47 

N-[4-[(1-Acetoimidoyl-4-piperidyl)oxy]phenyn-N-[{7-amidino-2-naphthyl)methy!]-2,6<iifluorobenzamide dihydrochloride 

Starting connpound: N-[(7-amidino-2-naphthyI]methyf]-N-[4-[(4-piperidyl)oxy]phenyI]-2,6-difluorobenzamide dihy- 
35 drochloride 

Mass spectrometry data (m/z): 556 (M-2HCI + 1)"*" 

Nuclear magnetic resonance spectrum (DMSO-ds. TMS internal standard) 5: 1 .54-1 .61 (2H, m). 1 .85-1 .96 (2H, m). 
2.28 (3H, s). 3.38-3.45 (2H. m), 3.63-3.73 (2H. m), 4.50-4.57 (1 H. m). 5.26 (2H, s). 6.80 (2H. d. J=9.2Hz). 6.97-7.03 
(4H. m). 7.34-7.38 (IH. m). 7.67 (IH. d, J=8.5Hz). 7.84 (IH. d. J=8.5Hz). 7.93 (IH, s). 8.09 (IH. d, J=8.5Hz), 8.14 
40 (IH. d, J=:8.6Hz). 8.46 (IH. s). 8.75 (IH. s). 9.28 (3H, s), 9.52 (2H. s) 

The following compound of Example 48 was obtained in the same manner as described in Example 32. 

Example 46 

45 

N-[(7-Amidino-2-naphthyl)methyl]-N-[4-[{4-piperidyl)oxy]phenyl]-2-dimethylaminoacetamide trihydrochloride 

Starting compound: N-[4-[(1-t-butoxycarbonyl-4-piperidyOoxy]phenyI]-N-[(7-cyano-2-naphthyl)methyl]-2<limethyl- 
aminoacetan^de 
50 Mass spectrometry data (m/z): 460 (M-3HCI + 1)* 

Nuclear magnetic resonance spectrum (DMSO-de- T'MS internal standard) 6: 1 .77-1 .89 (2H. m). 2.01-2.14 (2H. m). 
2.82 (6H. s). 2.96-3.08 (2H. m). 3.11-3.23 (2H. m). 3.97 (2H. s). 4.41-4.45 (IH, m). 5.07 (2H. s), 7.02 (2H. d. 
J=:9.3Hz). 7.22 (2H. d. J=8.8Hz), 7.50 (1H. d. J=8.8Hz). 7.79 (IH. s). 7.94-7.96 (3H. m), 8.45 (IH, s). 9.43 (2H, brs). 
9.49 (IH. brs), 9.99 {4H. s) 

55 

The following compound of Example 49 was obtained in the same manner as described in Example 12. 
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Example 49 

N-[4-[(1-Acetoimidoyl-4-piperidyl)oxy]phenyl]-N-[(7-amidino-2-naphthyl)methyl]-2-dim 
chloride 

Starting compound: N-[(7-amidino-2-naphthyl]methyl]-N-[4-[(4-piperidyl)oxy]phenyf]-2<iimethylaminoacetamide 
trihydrochioride 

Mass spectrometry data (m/z): 501 (M-SHQ + I)"" 

Nuclear magnetic resonance spectrum (DMSO-dg. TMS internal standard) 6: 1.64-1.73 (2H. m). 1.93-2.10 (2H, m). 
2.31 (3H, s). 2.82 (6H. s). 3.46-3.61 (2H. m). 3.69-3.86 (2H, m). 3.98 (2H. s). 4.68-4.69 (1H. m). 5.24 (2H, s). 7.02 
(2H. d. J=8.8Hz). 7.21 (2H. d. J=8.8Hz), 7.43-7.55 (2H. m). 7.78 (1H. s). 7.93-7.95 (2H. m), 8.11-8.18 (1H. brs). 
8.45 (1H. s), 9.05 (1H. s). 9.54 (1H. s). 10.03 (1H, s) 

The following compound of Example 50 was obtained in the same manner as described in Example 32. 

15 

Example 50 

Ethyl N-[(7-amidino-2-naphthyl)methyI]carbamoyl]-N-[N-[4-(4-piperidyl)oxy]phenyl]carbonate di hydrochloride 

Starting compound: ethyl N-[N-[4-(1 -t-butoxycarbonyl-4-piperidyl)oxy]phenyl]-N-[(7-cyano-2-naphthyl)methyl]car- 
bamoyl]carbonate 

Mass spectrometry data (m/z): 490 {M-2HCI + 1)* 

Nuclear magnetic resonance spectrum (DMSO<l6. TMS internal standard) 6: 1.12 (3H, t. J=6.7Hz), 1.74-1.82 (2H. 
m). 2.01-2.10 (2H. m). 2.98-3.03 (2H. m). 3.10-3.19 (2K m). 4.01 (2H. q. J=6.7Hz). 4.56-4.62 (1H. m). 5.02 (2H. 
s). 6.93 (2H. d. J=9.2H2). 7.13 (2H. d. J=8.5Hz). 7.62 (1H. d. J=8-5Hz). 7.75 (1H. d. J=6.7Hz). 7.86 (1H. s). 8.00 
(-IH. d. J=8.6Hz). 8.07 (1H. d. J=7.9H2). 8.51 (1H. s). 8.89 (1H. s). 9.12 (1H. brs). 9.20 (1H. brs). 9.32 (2H, s). 9.51 
(2H. s) 

The following compound of Example 51 was obtained in the same manner as described in Example 12. 

30 

Exanriple 51 

Ethyl N-[N-[4-(1-acetoimidoyl-4-piperidyl)oxy]phenyl]-N-[(7-amidino-2-naphthyl)methyl]carbamoyl]carbonate dihydro- 
chloride 

Starting compound: ethyl N-[(7-amidino-2-naphthyl]methyOcarbamoyl]-N-[N-[4-(4-piperidyl)oxy]phenyl]carbonate 
dihydrochloride 

Mass spectrometry data (m/z): 531 (M-2HCI + 1)* 

Nuclear magnetic resonance spectrum (DMSO-de, TMS internal standard) 6: 1.12 (3H, t. J=7.3Hz), 1.71-1.75 (2H. 
m). 1 .94-2.08 (2H. m). 2,28 (3H. s). 3.48-3.54 (2H. m), 3.69-3.83 (2H. m), 4.01 (2H. q. J=7.3Hz). 4.60-4.68 (1 H. m). 
5.03 (2H, s). 6.94 (2H. d. J=9.3Hz). 7.12 (2H, d, J=8.8Hz). 7.60 (1H. d. J=9.8Hz). 7.81 (IH. d. J=6.8Hz). 7.90 (IH. 
s). 8.01 (IH. d. J=8.8Hz). 8.1 1 (1H. d. J=8.8Hz). 8.45 (IH. s). 8.82 (IH. s). 8.97 (1H. s). 9.29 (3H. s). 9.52 (2H. s) 

The following compound of Example 52 was obtained in the same manner as described in Example 32. 

45 

Example 52 

N-[(7-Amidino-2-naphthyl)methyll-N-[4-[(4-piperidyl)oxy]phenyl]ben2enesulfonamide dihydrochloride 

50 Starting conpound: N-[4-[{1-t-butoxycarbonyl-4-piperidyl)oxy]phenyi]-N-[(7-cyano-2-naphthyl)methyI]benzenesul- 

fonamide 

Mass spectrometry data (m/z): 515 (M-2HCI + 1)* 

Nuclear magnetic resonance spectrum (DMSO-dg. TMS internal standard) 6: 1 .68-1 .80 (2H. m), 1 .97-2.07 (2H. m). 
2.93-3.06 (2H. m). 3.1 0-3.22 (2H. m). 4.50-4.57 (1 H. m). 4,99 (2H. s). 6.84 (2H. d. J=8.5Hz), 6.98 {2H. d. J=9.2Hz). 
55 7.64-7.72 (5H. m). 7.76 (IH. t. J=7.3Hz). 7.81 (IH. d. J=8.5Hz). 7.92 (IH. s). 8.01 (IK d. J=8.6Hz). 8.08 (IH. d. 

J=8.6Hz). 8.45 (1 H. s). 9.04 (1 H. brs). 9.1 1 (IH, brs). 9.28 (2H. s). 9.50 (2H. s) 

The following compound of Exannple 53 was obtained in the same manner as described in Example 12. 
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Example 53 

N-[4-((1-Acetoimidoyl-4-piperidyl)oxy]phenyl]-N-((7-amidino-2-naphthyl)methyl^ dihydrochloride 

Starting compound: N-[(7-amidino-2-naphthyl]methyl]-N-[4-[(4-piperidyl)oxy]phenyI]benzenesulfonamide dihydro- 
chloride 

Mass spectrometry data (m/z): 556 (M-2HCI + 1)"*' 

Nuclear magnetic resonance spectrum (DMSO-ds. TMS internal standard) 6: 1 .58-1 .70 (2H. m), 1 .91 -2.03 (2H, m), 
2.27 (3H. s), 3.42-3.49 (2H, m). 3.67-3.77 (2H, m), 4.58-4.61 (1 H. m), 4.99 (2H. s). 6.84 (2H, d. J=9.2H2). 6.98 (2H. 
d, J=8.5H2). 7.64-7.76 (6H, m). 7.82 (1H, d. J=10.4H2). 7.92 (1H. s). 8.01 (1H. d. J=8.6Hz), 8.09 (IH. d. J=8.5Hz), 
8.46 (IH, S). 8.81 (IH, s). 9.34 (3H, S), 9.53 (2H. s) 

The following compound of Example 54 was obtained in the same manner as described in Example 23. 
Example 54 

N-[4-[(1-Acetoimidoyl-4-piperidyl)oxy]phenyl]-N-[(7-amidino-2-naphthyl)methyl]methanesulfonamide dihydrochloride 

Starting compound: N-[4-[(1-t-butoxycarbonyl-4-piperidyl)oxy]phenyl]-N-[{7-cyano-2-naphthyl)methyl]methanesul- 
fonamide 

Mass spectrometry data (m/z): 494 (M-2HCI + 1)* 

Nuclear magnetic resonance spectrum (DMSO-dg, TMS internal standard) 6: 1 .60-1 .74 (2H. m), 1 .94-2.03 (2H, m), 
2.27 (3H. s). 3.13 (3H. s), 3.43-4.55 (2H. m). 3.63-3.73 (1H. m), 3.73-3.80 (IH, m). 4.60-4.65 (1 H, m). 5.03 (2H. s). 
6.93 (2H. d. J=9.2H2). 7.34 (2H. d. J=8-5Hz). 7.66 (IH. dd. J=8.6, 1.2Hz). 7.81 (IH. dd, J=8.6. 1.8Hz). 7.91 (IH, 
s), 8.01 (IH. d. J=8.6Hz), 8.09 (IH, d, J=8.5Hz). 8.47 (IH. s). 8.74 (IH. s). 9.20-9.1 1 (3H, m), 9.48 {2H. s) 

The following compound of Example 55 was obtained in the same manner as described in Example 23. 

Example 55 

N-[4-[(1-Acetoimidoyl-4-piperidyl)oxy]phenyri-N-[(7-amidino-2-naphthyl)methyl]benzyisulfonamide dihydrochloride 

Starting compound: N-[4-[(1-t-butoxycarbonyl-4-piperidyl)oxy]pherryl]-N-[(7-cyano-2-naphthyI)methyl]benzyIsulfon- 
amide 

Mass spectrometry data (m/z): 570 (M-2HCI +1)* 

Nuclear magnetic resonance spectrum (DMSO-dg, TMS internal standard) 6: 1 .61 -1 .74 (2H. m), 1 .94-2.04 (2H, m), 
2.27 (3H. s). 3.42-3.55 (2H, m). 3.64-3.80 (2H, m). 4.58-4.62 (IH. m). 4.62 (2H. s). 4.97 (2H. s). 6.88 (2H, d, 
J=9.2H2), 7.22 (2H. d, J=9,2Hz). 7.39-7.51 (5H, m). 7.62 (IH. dd, J=1.2, 8.6Hz), 7.75 (IH. dd. J=1.5. 8.9Hz), 7.89 
(IH, s). 8.00 (IH, d. J=8.5H2), 8.09 (IH, d, J=8.6Hz). 8,45 (IH. s). 8.72 (1 H. bs), 9.16-9.29 (3H. m), 9.47 (2H. bs) 

The following compound of Example 56 was obtained in the same manner as described in Example 23. 

Example 56 

N-[4-[(1-Acetolmidoyl-4-piperidyl)oxy]pheny[]-N-[(7-amidlno-2-naphthyl)methyl]propanesuIfonamtde dihydrochloride 

Starting compound: N-[4-[(1-t-butoxycarbonyt-4-piperldyl)oxy]phenyI]-N-[(7-cyano-2-naphthyI)methyl]propanesul- 
fonamide 

Mass spectrometry data (m/z): 522 (M-2HCI + 1)* 

Nuclear magnetic resonance spectrum (DMSO-dg. TMS internal standard) 5: 1.03 (3H, t, J=7.6H2), 1.60-1.73 (2H, 
m). 1,74-1.85 (2H. m). 1.93-2.03 (2H. m). 2.27 (3H, s). 3.21-3.25 (2H, m). 3.42-3.56 (2H, m), 3.63-3.71 (IH, m), 
3.75-3.82 (IH. m), 4.59-4.63 (IH. m). 5.05 (2H. s), 6.92 (2H. d. J=8,5Hz). 7.33 (2H. d. J=8,5Hz). 7.66 (IH, dd. 
J=8.6. 1 .2H2), 7.82 (1 H. dd. J=8.5. 1 .8Hz), 7.89 (1 H, s), 8.01 (1 H, d. J=:8,6Hz), 8.09 (1 H, d. J=8.5H2), 8.48 (1 H, s), 
8.80 (1H, s). 9.28-9.38 (3H. m). 9.52 (2H. s) 

The following compound of Example 57 was obtained in the same manner as described in Example 32. 



44 

• <EP 0798295A1 J_> 



EP 0 798 295 A1 



Example 57 

N-[(7-Amidino-2-naphthy!)methyl]-N-[4-[(4-piperidyl)oxy]phenyl]butanesulfon^ 

Starting compound: N-[4-[{1-t-butoxycarbonyl-4-piperidyl)oxy]phenyri-N-[(7-cyano-2-naphthyl)methyl]butanesul- 
fonamide 

Mass spectrometry data (m/z): 495 (M-2HCI + I)"" 

Nuclear magnetic resonance spectrum (DMSO-de, TMS internal standard) 5: 0.92 (3H. t, J=7.3Hz). 1 .41 -1 .46 {2H. 
m). 1.70-1.82 (2H. m), 2.03-2.06 (4H. m). 2.92-3.04 (2H. m), 3.10-3.20 (2H. m). 3.24 (2K t. J=7.9H2). 4.52-4.60 
(1H. m). 5.06 (2H. s). 6.91 (2H. d. J=9.2Hz). 7.33 (2H, d, J=9.2Hz), 7.65 {1H, d, J=8.6Hz), 7.80 (1H. d. J=8.6Hz). 
7.89 (1H. s). 8.01 (1H. d. J=8.6H2). 8.09 (1 H, d, J=8.6H2), 8.46 (1H. s). 9.02 (1H, brs). 9.10 (1H, brs). 9.27 (2H, s). 
9.49 (2H, s) 

The following compound of Example 58 was obtained in the same manner as described in Example 12. 
Example 58 

N-[4-[(1-Acetoimidoyl-4-piperidyl}oxy]phenyl]-N-[(7-amidino-2-naphthyl)methyl]butanesulfonamidedihydrochloride 

Starting compound: N-[(7-amidino-2-naphthyl]methyl]-N-[4-[(4-piperidyl)oxy]phenyObutanesulfonamide dihydro- 
chloride 

Mass spectrometry data (m/z): 536 (M-2HCI + 1)* 

Nuclear magnetic resonance spectrum (DMSO-de. TMS internal standard) 5: 0.92 (3H, t. J=7.3Hz), 1.41-1.46 (2H. 
m). 1.62-1.78 (4H. m). 1.91-2.01 (2H. m). 2.27 (3H. s). 3.24 (2H. t J=7.9Hz). 4.58-4.62 (1H. m). 5.06 (2H. s), 6.91 
(2H. d. J=9.2Hz). 7.33 (2H, d. J=9.2Hz). 7.65 (1H. d. J=8.5Hz), 7.80 (1H. d. J=6.7Hz). 7.90 (1H, s). 8.01 (1H. d. 
J=:8.6Hz). 8.09 (1H. d. J=8.5Hz). 8,46 (IK s). 7.12 (1H. s). 9.22 (3H. s). 9.47 (2H. s) 

The following compound of Example 59 was obtained in the same manner as described in Example 32. 

Example 59 

N-[(7-Amidino-2-naphthyl)methyl]-N-[4-[(4-piperidyl)oxy]phenyl]trifluoromethanesulfonamidedihydrochloride 

Starting compound: N-[4-[(1-t-butoxycartx)nyl-4-piperidyl)oxy]phenyI]-N-[(7-cyano-2-naphthyl)methyl]trifluor- 
omethanesulfonamide 

Mass spectrometry data (m/z): 507 (M-2HCI + 1)* 

Nuclear magnetic resonance spectrum (DMSO-dg. TMS internal standard) 5: 1 .72-1 .81 (2H. m), 1 .97-2.08 (2H. m), 
2.96-3.06 (2H. m). 3.09-3.20 (2H. m). 4.56-4.62 (1 H. m). 5.25 (2H. s). 6.95 (2H, d. J=9.2H2). 7.29 (2H. d. J=9.2H2). 
7.61 (1H, d, J=8.5Hz). 7.85 (1H. d, J=8.5H2). 7.91 (1H. s). 8.03 (1H. d, J=7.9Hz), 8.1 1 (1H. d. J=9.2H2), 8.51 (1H. 
s). 9.13 (1H, brs). 9.21 (1H. brs). 9.35 (2H, S). 9.54 (2H, s) 

The following compound of Example 60 was obtained in the same manner as described in Exanrple 12. 
Example 60 

N-[4-[(1-Acetoimidoyl-4-piperidyl)oxy]phenyO-N-[(7-amidino-2-naphthyl)methylltrrfluoromethanesulforamide 
chloride 

Starting compound: N-[(7-amidino-2-naphthyt]methyl]-N-[4-[(4-piperidyl)oxy]phenyl]trrfluoromethanesulfonamide 
dihydrochloride 

Mass spectrometry data (m/z): 548 (M-2HCI + 1)* 

Nuclear magnetic resonance spectrum (DMSOnde. TMS internal standard) 5: 1 .60-1 .74 (2H. m). 1 .92-2.05 (2H, m). 
2.26 (3H, s). 3.44-3.50 (2H. m). 3.67-3.76 (2H. m). 4.63-4.65 (1 H. m). 5.25 (2H. s). 6.95 {2H. d. J=^.2Hz). 7.30 (2H. 
d. J=9.2hlz). 7.60 (IK d. J=6.7Hz). 7.83 (1H. d. J=7.3Hz). 7.92 (1H. s). 8.04 (1H. d. J=8.6Hz). 8.12 (1H. d. 
J=8.6H2). 8.48 (1 H. s). 8.68 (1H. s). 9.20 (3H. s). 9,47 (2H. s) 

The following compound of Example 61 was obtained in the same manner as described in Example 32. 
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Example 61 

N-[(7-Amidino-2-naphthyl)methyl]-N-[4-[(4-piperidyl)oxy]phenyl]isopropanesulfonam 

Starting compound: .N-[4-[(1-t-butoxycarbonyl-4-piperidyl)oxy]phenyl]-N-[(7-cyano-2-naphthyl)methyl]isopro- 
panesulfonamide 

Mass spectrometry data (m/z): 481 (M-2HCI + 1)* 

Nuclear magnetic resonance spectrum (DMSO^Ie. TMS internal standard) 6: 1 .35 {6H, d. J=6.4H2). 1.69-1 .80 (2H. 
m), 1. 96-2.06 (2H. m). 2.94-3.06 (2H. m). 3.11-3.27 (3H. m). 4.50-4.57 (1H, m). 5.11 (2H, s). 6.89 (2H, d. J=8.8Hz), 
7.33 (2H, d, J=8.8Hz). 7.64 (1H, d. J=8.3Hz). 7.79 (1H, d, J=8.8H2). 7.88 (1H. s), 8.01 (1H, d. J=8.8H2), 8.09 (1H. 
d. J=8.8Hz). 8.44 (1H. s), 8.81 (1H, brs). 8.86 (1H. brs). 9.15 (2H, s). 9.45 (2H. s) 

The following compound of Example 62 was obtained in the same manner as described in Example 12. 

Example 62 

N-{4-[(1-Acetoimidoyl-4-piperidyl)oxy]phenyl)-N-[(7-amidino-2-naphthyl)methyl]isopropanesulfonamide dihydrochloride 

Starting compound: N-[(7-amidino-2-naphthyl]methyl]-N-[4-[(4-piperidyl)oxy]phenyl]isopropanesulfonamide dihy- 
drochloride 

Mass spectrometry data (m/z): 522 (M-2HCI + 1)"^ 

Nuclear magnetic resonance spectrum (DMSOkIs. TMS internal standard) 6: 1 .35 (d. 6H, J=6.8H2). 1 .60-1 .73 (2H, 
m), 1.92-2.01 (2H, m), 2.26 (3H. s), 3.03-3.10 (1H, m). 3.40-3.49 (2H, m). 3.67-3.76 (2H, m). 4.60-4.67 (1H. m), 
5.1 1 (2H. s), 6.90 (2H. d. J=9.3H2). 7.32 (2H. d, J=9-3H2). 7.64 (1 H. d. J=8.8Hz). 7.80 (1 H. d. J=6.8H2). 7.88 (1 H. 
s). 8.01 (1H. d. J=8.3H2), 8.09 (IH. d. J=8.8Hz). 8.46 (1H. s). 8.72 (1H. s). 9.23 (3H. s). 9.58 (2K s) 

The following compound of Example 63 was obtained in the same manner as described in Example 23. 

Example 63 

Ethyl N-[N-[4-[(1-acetoimidoyM-piperidyl)oxy]phenyi]-N-[(7-amidino-2-naphthyl)methyf]sulfamoyI]cart>arnate dihydro- 
chloride 

Starting compound: ethyl N-[N-[4-[(1 -t-butoxycarbonyl-4-piperidyl)oxy]phenyl]-N-[(7-cyano-2-naphthyl)methyl]sul- 
famoyl]carbamate 

Mass spectrometry data (m/z): 567 (M-2HCI + 1)* 

Nuclear magnetic resonance spectrum (DMSO-ds. TMS internal standard) 6: 1.27 (3H, t, J=7.3H2). 1.60-1.75 (2H, 
m). 1 .95-2,03 (2H. m). 2.27 (3H. s). 3.41-3.57 (2H. m), 3.63-3.73 (1H, m), 3.73-3.82 (IH, m). 4.23 (2H. q, J=7.3Hz). 
4.60-4.67 (IH, m), 5.17 (2H. s). 6.96 (2H, d, J=9.2Hz). 7.23 (2H, d. J=8.5Hz), 7.65 (IH. d. J=7.3H2). 7.82 (IH. d. 
J=8.5H2). 7.91 (IH, s). 8.03 (IH. d. J=8.5Hz). 8.10 (IH. d, J=8.5Hz). 8.47 (IH, s). 8.81 (IH, bs). 9.23-9.40 (3H. m), 
9.51 (2H. s). 11.52 (1H. s) 

The following compound of Example 64 was obtained in the same manner as described in Example 32. 
Example 64 

N-[(7-Amidino-2-naphthyl)methyl]-N-[4-[(4-piperidyl)oxy]phenyl]-4-nttrobenzenesulfonamide dihydrochloride 

Starting conpound: N-[4-[(1-t-butoxycarbonyl-4-piperidyl)oxy]phenyl]-N-[(7-cyano-2-naphthyl)mGthyl]-4-nitroben- 
2enesulfonamide 

Mass spectrometry data (m/z): 560 (M-2HCI + 1)* 

Nuclear magnetic resonance spectrum (DMSO-de. TMS internal standard) 6: 1 .71 -1 .82 (2H. m). 2.00-2.08 (2H. m). 
2.91-3.03 {2K m). 3.08-3.19 (2H. m). 4.51-4.60 (1 H. m). 5.03 (2H. s). 6.86 (2H. d, J=8.6H2). 7.02 (2H. d. J=9.2H2). 
7.66 (1H, d, J=8.6Hz). 7.83 (1H. d. J=6.7Hz). 7.90 (IH. s). 7.98 (2H, d, J=8.6Hz). 8.02 (IH. d. J=8.5Hz). 8.09 (1H. 
d. J=8.5Hz). 8.45 {2H. d. J=9.2Hz). 8.48 (IH. s), 9.22 (IH. brs). 9.29 (IH. brs). 9.38 {2H. s), 9.56 (2H. s) 

The following compound of Exanrtple 65 was obtained in the same manner as described in Example 12. 
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Example 65 

N.[4.[(1.Acetoimidoyl-4-piperidyl)oxy]phenyl]-N-[(7-amidino-2-naphthyl)methyl]-4^ dihydro- 
chloride 

5 

Starting compound: N-((7-amidino-2-naphthyl]methyl]-N-[4-[(4-pipendyl)oxy]phenyl]-4-nitrobenzenesulfonamide 
dihydrochloride 

Mass spectrometry data (m/z): 601 (M-2HCI + 1)* 

Nuclear magnetic resonance spectrum (DMSO-dg. TMS internal standard) 5: 1.63-1 .68 (2H. m), 1.84-2.02 (2H, m), 
10 2.27 (3H. s), 3.47-3.51 (2H. m), 3.66-3.79 (2H. m). 4.58-4.62 (1 H. m). 5.03 {2K s). 6.86 (2H. d. J=8.5Hz). 7.02 (2H. 

d, J=9.2Hz). 7.66 (1H. d, J=8.5Hz). 7.83 (1H. d. J=8.6Hz). 7.91 (1H. s), 7.98 (1H, d, J=9.2Hz). 8.02 (1H, d. 
J=8.5Hz), 8.09 (1H, d, J=8.6Hz), 8.45-8.48 (3H. m). 8.82 (1H. s). 9.34 (3H. s), 9.54 (2H. s) 

The following compound of Example 66 was obtained in the same manner as described in Example 23. 

15 

Example 66 

Ethyl 4-[N-[4-[(1-acetoimidoyl-4-piperidyl)oxy]phenyl]-N-[(7-amidino-2-naphthyl)methyl]sulfamoyl]benzoate dihydro- 
chloride 

20 

Starting compound: 4-N-[4-[(1-t-butoxycarbonyl-4-piperidyl)oxy]phenyl]-N-((7-cyano-2-naphthyl)methyl]suHa- 
moyl]ben2olc acid 

Mass spectrometry data (m/z): 628 (M-2HCI + 1)* 

Nuclear magnetic resonance spectrum (DMSO-de, TMS internal standard) 5: 1.37 {3H. t, J=7.0Hz), 1.57-1.73 (2H. 
25 m). 1 .92-2.02 (2H. m). 2.26 (3H, s). 3.40-3.50 (2H, m). 3.62-3.80 (2H. m). 4.39 (2H. q, J=7.0H2). 4.55-4.62 (1 H. m). 

5.00 (2H. s). 6.85 (2H. d, J=9.2Hz). 6.99 (2H. d. J=8.6Hz). 7.66 (1 H. d. J=8.6Hz). 7.81 (1 H. dd. J=1 .8. 9:2H2). 7.85 
(2H. d. J=8.5H2). 7.92 (1H. s). 8.02 (1H. d. J=8.6H2). 8.09 (1H. d. J=8.5Hz). 8.18 (2H. d. J=8.6Hz). 8.44 (1H. s), 
8.71 (1H. s). 9.13-9.27 (3H. m), 9.47 (2H. s) 

30 The following compound of Example 67 was obtained in the same manner as described in Example 23. 
Example 67 

Ethyl 3-[N-[4-[(1 -acetoimidoyl-4-piperidyl)oxy]phenyl]-N-[(7-amidino-2-naphthyl)methyl]sulfamoyl]benzoate dihydro- 
35 chloride 

Starting compound: 3-[N-[4-[(1-t-butoxycarbonyl-4-piperidyl)oxy]phenyG-N-[(7-cyano-2-haphthyl)methyl]sulfa- 
moyljbenzoic add 

Mass spectrometry data (nrVz): 628 (M-2HCI + 1)* 
40 Nuclear magnetic resonance spectrum (DMSO-de. TMS internal standard) 6: 1 .33 (3H, t. J=7.0Hz), 1 .58-1 .72 (2H, 
m). 1.93-2.02 (2H. m), 2.26 (3H, s). 3.41-3.52 (2H, m). 3.63-3.80 (2K m). 4.36 (2H. q. J=7.0Hz), 4.56-4.63 (1H, m). 
4.99 (2H. s), 6.86 (2H. d. J=9.2Hz), 7.02 (2H. d, J=8.5Hz). 7.67 (1H, d, J=8.6Hz), 7.78-7.86 (2H, m), 7.93 (1H. s). 
7.99-8,03 (2H. m). 8.05-8.12 (2H. m). 8.30 (1H, d. J=7.9Hz). 8.44 (1H. s). 8.71 (1H. bs), 9.14-9.30 (3H. m). 9.47 
(2H. s) 

45 

The following compound of Exannple 68 was obtained in the same manner as described In Exannple 23. 
Example 68 

so Methyl 2-[N-[4-[(1 -acetoimidoyl-4-piperidyl)oxy]phenyl]-N-[(7-amidino-2-naphthyl)methynsulfamoynbera dihydro- 
chloride 

Starting compound: methyl 2-IN-[4-[(1 -t-butoxycarbonyl-4i3iperidyl)oxy]phenyn-N-[(7-cyano-2-naph- 
thyl)methyl]sulfamoyf]benzoate 
55 Mass spectrometry data (m/z): 614 (M-2HCI + 1)* 

Nuclear magnetic resonance spectrum (DMSO-ds. TMS internal standard) 6: 1.57-1 .73 (2H, m), 1.91-2.02 (2H, m). 
2.26 (3H. s). 3.41 -3.51 (2H. m). 3.63-3.80 (5H, m), 4.55-4.62 {1H. m), 5.08 (2H. s). 6.87 (2H. d, J=9.2Hz). 7.08 (2H. 
d. J=9.2Hz). 7.60-7.71 {4H, m). 7.75-7.84 (2H. m). 7.93 (IH. s). 8.02 (1H. d. J=8.5Hz), 8.10 (1H. d. J=8.5Hz). 8.45 
(1H. s). 8.72 (IH, bs), 9.12-9.20 (3H. m). 9.48 (2H. bs) 
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The following compound of Example 69 was obtained in the same manner as described in Example 23. 



Example 69 

N.[4.[(1.Acetoimidoyl-4-piperidyOoxy]phenyl]-N-[(7-amidino-2-naphthyl)methyl]suIfonamidedihydroch 

Starting compound: t-butyl N-[N-[4-[(1-t-biJtoxycarbonyl-4-piperidyl)oxy]phenyl]-N-[(7-cyano-2-naph- 

thyl)methyl]sulfamoyl]carbanrate 

Mass spectrometry data (nVz): 495 (M-2HCI + I)"" 

Nuclear magnetic resonance spectrum (DMSO-de. TMS internal standard) 6: 1 .59-1 .74 (2H, m), 1 ,93-2.03 (2H. m), 
2.27 (3H, s), 3.43-3.57 (2H, m), 3.63-3.71 (1H. m), 3.73-3.81 (1H, m), 4.56-4.63 (1H. m). 4.90 (2H, s), 6.89 (2H, d, 
J=:9.2Hz). 720 (2H, s). 7.27 (2H, d. J=9.2Hz). 7.71 (1 H. d. J=7.6H2). 7.80 (1 H. dd. J=1 .8. 8-6H2), 7.92 (1 H, s), 799 
(1H. d. J=8.5Hz), 8.08 (1H. d. J=8.6Hz), 8.44 (1H, s). 8.80 (1H, bs). 9.24-9.37 (3H. m). 9.51 (2H. s) 

The following compound of Example 70 was obtained in the same manner as described in Example 32. 

Example 70 

Ethyl [N-[(7-amidino-2-naphthyl)methyl]-N-[4-[(4-piperidyl)oxy]phenyI]sulfamoyl]acetate dihydrochloride 

Starting compound: ethyl [N-[4-[(1 -t-butoxycarbonyl-4-piperidyt)oxy]phenyi]-N-[(7-cyano-2-naphthyI)methyl]suIfa- 
moyQacetate 

Mass spectrometry data (m/z): 525 (M-2HCI + 1)* 

Nuclear magnetic resonance spectrum (DMSO-de. TMS internal standard) 8: 1.26 (3H. t, J=7.3Hz), 1.74-1.82 (2H. 
m). 1.97-2.09 (2H. m). 2.97-3.04 (2H, m). 3.10-3.21 (2H. m),3.23 (2H. q. J=6.7Hz), 4.43 (2H. s). 4.51-4.62 (1H, m). 
5.05 (2H. s). 6.94 (2H. d. J=9.2Hz). 7.32 (2H. d. J=9.2Hz). 7.64 (1 H, d. J=9.8H2), 7.80 (1 H. d. J=8.6Hz). 7.90 (1 H. 
s). 8.01 (1 H, d. J=9.2Hz). 8.09 (1 H. d. J=8.5Hz). 8.46 (1 H, s). 898 (1 H. brs). 9.05 (1 H. brs), 9.25 (2H. s). 9.48 (2H. 
S) 

The following compound of Example 71 was obtained in the same manner as described in Example 12. 
Example 71 

Ethyl [N-[4-[(1-acetoimidoyl-4-piperidyl)oxy]phenyl]-N-[(7-amidino-2-naphthyl)methyl]sulfamoyr|acetate dihydrochloride 

Starting compound: ethyl [N-[(7-amidino-2-naphthyl]methyl]-N-[4-[(4-piperidyl)oxy]phenyl]sulfamoyl]acetate dihy- 
drochloride 

Mass spectrometry data (m/z): 566 (M-2HCI + 1)^ 

Nuclear magnetic resonance spectrum (DMSO-de. TMS internal standard) 6: 1.25 (3H. t. J=7.3Hz), 1.61-1.74 (2H, 
m), 1 .94-2.04 (2H. m). 2.26 (3H. s). 3.43-3.51 (2H, m). 3.64-3.78 (2H. m), 4.23 (2H. q. J=7.3Hz). 4.43 (2H. s). 4.59- 
4.65 {1H, m). 5.05 {2H, s). 6.94 (2H, d. J=9.2Hz). 7.32 {2H. d. J=9.2Hz), 7.64 (1H. d. J=8.5Hz), 7.79 (1H. d, 
J=8.6Hz), 7.92 (1H, s), 8.01 (1H, d. J=8.0H2), 8.10 (1H. d. J=8.5Hz), 8.45 (IK s). 8.64 (1H, s). 9.12 (3H. s), 9.43 
(2H. s) 

The following compound of Example 72 was obtained in the same manner as described in Example 32. 
Example 72 

Ethyl 3-[N-[(7-amidino-2-naphthyl)methyl]-N-[4-[(4-piperidyl)oxy]phenyl]sulfamoyl]propionate dihydrochloride 

Starting compound: ethyl 3-[N-[4-[(1-t-butoxycart)onyl-4-piperidyl)oxy]phenyn-N-[(7-cyano-2-naphthyl)methyl]sul- 

famoyQpropionate dihydrochloride 

Mass spectrometry data (m/z): 539 (M-2HCI -1- 1)* 

Nuclear magnetic resonance spectrum (DMSO-ds- TMS internal standard) 5: 1.20 (3H. t. J=7.3Hz). 1.72-1.84 (2H. 
m). 1.99-2.13 (2H. m), 2.82 (2H. t. J=73Hz). 2.97-3.10 (2H. m). 3.12-3.22 (2H. m). 3.53 (2H. t. J=7.3Hz). 4.1 1 (2H. 
. q. J=6.7Hz). 4.56-4.62 (1H. m). 5.07 (2H, s). 6.92 (2H. d. J=8.5Hz). 7.35 (2H. d, J=8.6Hz). 7.64 (1H. d. J=8.5Hz). 
7.82 (1H. d. J=8,5Hz), 7.89 (1H, s), 8.01 (1H. d. J=8.6Hz), 809 (1H, d. J=8.5Hz). 8.43 (1H. s). 9.12 (1H, brs). 9.21 
(1H. brs). 9.33 (2H. s). 9.52 (2H. s) 
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The following compound of Example 73 was obtained in the same manner as described in Example 12. 
Example 73 

5 Ethyl 3-[N-[4-[(1-acetoimidoyl-4-piperidyl)oxy]phenyl]-N-[(7-amidino-2-naphthyl)methyl]sulfamoyl]propionatedihydro^ 
chloride 

Starting compound: ethyl 3-[N-[(7-amidino-2-naphthyl]methy[]-N-[4-[(4-piperidyl)oxy]phenyl]sulfamoyI]propionate 

dihydrochloride 
10 Mass spectrometry data (nrt/z): 580 (M-2HCI + 1 )* 

• Nuclear magnetic resonance spectrum (DMSO-de. IMS internal standard) 5: 1.20 (3H, t, J=7.3Hz), 1.58-1.73 (2H, 

m). 1.94-2.08 (2H. m). 2.29 (3H. S), 2.82 (2H. t. J=7.3H2). 3.47-3.49 (2H. m). 3.53 (2H. t. J=7.3Hz). 3.68-3.75 (2H, 

m), 4.11 (2H. q. J=7.3Hz). 4.58-4.64 (1H. m). 5.07 (2H. s), 6.92 (2H. d. J=8.6Hz). 7.35 (2H. d, J=8.6Hz), 7.64 (1H. 

d, J=:8.5Hz), 7.79 (1H. d. J=a6Hz), 7.90 (1H. s). 8.01 (1H. d. J=8.6Hz). 8.09 (1H, d. J=9.1Hz). 8.45 (1H. s), 8.66 
75 (1 H. s). 9.1 6 (3H. s). 9.45 (2H, s) 

The following compound of Example 74 was obtained in the same manner as described in Example 30. 
Example 74 

20 

4.[N-[4-[(1-Acetoimidoyl-4-piperidyl)oxy]phenyl]-N-[(7-amidino-2-naphthyl)methyl]sulfamoyl]ben2oic acid dihydrochlo- 
ride 

Starting compound: ethyl 4-[N-[4-[{1 -acetoimidoyl-4-piperidyl)oxy]phenyl]-N-[(7-amidino-2-naphthyl)methyl]sulfa- 
25 moyljbenzoate dihydrochloride 

Mass spectrometry data (m/z): 600 (M-2HCI + 1 T 

Nuclear magnetic resonance spectrum (DMSO-dg. TMS internal standard) 6: 1.57-1 .72 (2H, m), 1.91-2.02 (2H. m). 

2.26 (3H. s). 3.40-3.51 (2H. m). 3.62-3.80 (2H. m). 4.55-4.62 (1H. m). 5.01 (2H. s). 6.85 (2H. d. J=^.2Hz). 7.00 {2H. 
d. J=9.2Hz). 7.67 (1H. d. J=9.5Hz). 7.77-7.85 (3H. m). 7.92 (1H. s). 8.02 (IH. d, J=8.6H2), 8.09 (1H. d, J=8.5Hz). 

30 8.16 (2H, d. J=8.6Hz). 8.45 (IK s), 8.74 {IH, s). 9.18-9.34 (3H. m). 9.49 (2H. s), 13.53 (1H. bs) 

The following compound of Example 75 was obtained in the same manner as described in Example 30. 
Example 75 

35 

N.[4-[(1-Acetoimidoyl-4-piperidyl)oxy]phenyl]-N-[{7-amidino-2-naphthyl)methyl]sulfamoylacetic acid dihydrochloride 

Starting compound: ethyl N-[4-[(1 -acetoimidoyl-4-piperidyl)oxy]phenyl]-N-[(7-amidino-2-naphthyl)methyl]sulfamoy- 
lacetate dihydrochloride 

Mass spectrometry data (m/z): 538 (M-2HCI + 1)* 

Nuclear magnetic resonance spectrum (DMSO^le. TMS internal standard) 6: 1.61-1.75 (2H, m), 1.92-2.04 (2H. m), 

2.27 (3H, s). 3.47-3.52 (2H, m). 3.68-3.78 (2H. m), 4.30 (2H. s). 4.58-4.64 (1H. m). 5.05 (2H. s), 6.94 (2H. d. 
J=9.2Hz). 7,32 (2H. d. J=8.5Hz). 7.65 (IH, d, J=8.6Hz). 7.82 (1H. d. J=8.5H2). 7.90 (IH. s), 8.01 (1H, d. J=8.6Hz). 
8.09 (1 H, d. J=9.2Hz). 8.48 (1 H. s). 8.80 (1 H. s). 9.33 (3H, s). 9.52 (2H. s) 

Example 76 

N-[4-[(1-t-Butoxycarbonyl-4-plperidyl)oxy]phenyn-N-[(7-cyano-2-naphthyl)methyi]-4-nitrobenzenesulfonamid^ 
obtained in Reference Example 38 (450 mg) was dissolved inIO ml of ethyl acetate. 1 .6 g of stannic chloride dihydrate 
50 was added to the solution, and the mixture was heated under reflux for 5 hours. The reaction solution was cooled and 
then saturated sodium bicarbonate aqueous solution was added, and the thus formed precipitate was filtered using 
celite. The organic layer was washed with water and brine in that order, dried over anhydrous sodium sulfate, and then 
evaporated. The resulting crude N-[(7-cyano-2-naphthyl)methyI]-N-[4-[(4-piperidyl)oxy]phenyl]-4-aminobenzenesulfon- 
amide was dissolved in a mixed solution of 5 ml of ethanol and 5 ml of chloroform. This solution was cooled to -70**C 
55 while stirring and hydrogen chloride was introduced until saturation. Then, the solution was stirred at room temperature 
for 2 days and then evaporated. The resulting residue was dissolved in 5 ml of ethanol. 1 .0 g of annmonium acetate was 
added to the solution, and the mixture was stirred at room tenperature for 4 days. The reaction solution was evapo- 
rated, and the resulting residue was purified by an ODS (YMC-GELODS-A 120-230/70) column chromatography using 
methanol :water (100:0) as the eluent. followed by addition of a small amount of 1 N hydrochloric add and freeze-drying 
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to give 109 mg of N-[(7-amidino-2-naphthyi)methyi]-N-[4-[(4-piperidyl)oxy]phenyiH-aminobenzenesuito trihy- 
drcx;hloride. 

Mass spectrometry data (m/z): 530 (M-3HCI + 1)* 

Nuclear magnetic resonance spectrum (DMSO-de, TMS internal standard) 6: 1.71-1.80 (2H, m). 1.98-2.06 (2H. m), 
2.91-3.02 (2H. m), 3.10-3.21 (2H. m). 4.51-4.57 (1H. m). 4.88 {2H. s), 6.69 (2K d. J=9.15H2). 6.83 (2H. d. 
J=:9.2Hz), 6-99 (2H. d, J=9.2Hz). 7.32 {2H, d. J=8.5H2). 7.66 (1 H. d. J=8.5Hz), 7.79 (1 H, d, J=8.6Hz). 7.90 (1 H. s), 
7.92(1H.d, J=8.5Hz). 8.07 (1 H. d, J=8.6Hz). 8.43(1H. s), 9.10 (1H, brs). 9.19(1H. brs). 9.32 {2H, s). 9.51 (2H. s) 

The following compound of Example 77 was obtained in the same manner as described in Example 12. 

Example 77 

N-[4.[(l-Acetoimidoyl-4-piperidy!)oxy]phenyl]-N-[(7-amidino-2-naphthyl)methyl]-4-aminoben2enesulfonamide trihydro- 
chloride 

Starting compound: N-[{7-amidino-2-naphthyl]methyl]-N-[4-[(4-piperidyl)oxy]phenyl]-4-aminobenzenesulfonamide 
trihydrochloride 

Mass spectrometry data (m/z): 571 (M-3HCI + 1)"^ 

Nuclear magnetic resonance spectrum (DMSO-dg. TMS internal standard) 6: 1.57-1.72 (2H, m), 1.91-2.02 (2H. m). 
2.28 (3H. s). 3.40-3.53 (2H, m). 3.66-3.76 (2H. m). 4.20-4.25 (2H, br), 4.52-4.61 (1H. m), 4.87 (2H, s), 6.65 (2H. d. 
J=8.8Hz), 6.83 (2H, d, J=:8.8H2). 6,99 {2H, d, J=8.8H2), 7.30 (2H. d. J=8.8Hz). 7.66 (1 H. d, J=8.8Hz), 7.79 (1 H. d. 
J=10.3H2). 7.91 (1 H, s). 7.98 (1H. d. J=8.8Hz). 8.07 (1 H. d, J=8.3H2), 8.43 (1 H, s). 8.76 (1 H, s), 9.27 (3H. s). 9.49 
(2H. s) 

The following compound of Example 78 was obtained in the same manner as described in Example 32. 
Example 78 

N-[(7-Amidino-2-naphthyl)methyl]-N'-methyl-N-[4-[(4-piperidyl)oxy]phenyl]sulfamide dihydrochloride 

Starting compound: t-butyl N-[N-[4-[{1-t-bLJtoxycafbonyl-4-piperidyl)oxy]phenyI]-N-[(7-cyano-2-naph- 

thyl)methyl]sulfamoyt]-N-methy!carbamate 

Mass spectrometry data (m/2): 468 {M-2HCI -1- 1)* 

Nuclear magnetic resonance spectrum (DMSO-ds. TMS internal standard) 6: 1 .70-1 .82 (2H, m), 1 .96-2.08 (2H, m). 
2.67 (3H. d. J=4.9Hz), 2.93-3.06 (2H. m). 3. 1 1 -3.21 {2H. m), 4.49-4.59 (1 H, m). 4.96 (2H, s). 6.89 {2H. d, J=8.8H2), 
7.27 (2H. d. J=9.3Hz). 7.38-7.46 (1H. m). 7.65 (1H. d. J=8.3H2). 7.80 (1H. d. J=8.8Hz). 7.89 (1H, s). 7.99 (1H, d. 
J=8.3Hz), 8.08 (1H, d. J=8.8Hz), 8.43 (1H. s). 8.90-9.13 (2K m), 9.23 (2H. s), 9.48 (2H, s) 

The following compound of Example 79 was obtained in the same manner of Example 12. 

Example 79 

N-[4-[(1-Acetoimidoyl-4-piperidyl)oxy]phenyl]-N-[(7-amidino-2-naphthyl)methyl]-N*-methylsulfamide dihydrochloride 

Starting compound: N-[(7-amidino-2-naphthyl]methyI]-N'-methyl-N-[4-[(4-piperidyl)oxy]phenyQsulfamide dihydro- 
chloride 

Mass spectrometry data (m/z): 509 (M-2HCI +1)* 

Nuclear magnetic resonance spectrum (DMSO-dg. TMS internal standard) 6: 1.59-1.73 (2H. m), 1.92-2.03 (2H, m), 
2.27 (3H, s). 2.67 (3H, d. J=4.9H2), 3.41-3.55 (2K m). 3.63-3.72 (1H. m). 3.72-3.81 (1H. m), 4.56-4.63 (1H, m). 
4.96 (2H. s). 6.89 (2H, d, J=9.2Hz). 7.27 (2K d. J=8.5Hz). 7.39-7.46 (1H. m), 7.66 (1H. d. J^&.SHz). 7.81 (1H. dd. 
J=1 .5. 8-8HZ). 7.89 (1H, s). 8.00 (IH. d. J=a5Hz). 8.09 (1 H. d. J=8.6H2). 8.45 (1 H. s), 8.79 (1H. s). 9.23-9.40 (3H. 
m). 9-52 (2H. s) 

The following compound of Example 80 was obtained in the same manner of Example 32. 
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Example 80 




7-Amidino-N-methylsulfonyl-N-[4-[(4-piperidyl)oxy]phenyn-2-naphthalenecarboxamided 

Starting compound: N-[4-[(1-t-butoxycarbonyl-4-piperdyl)oxy]phenyl]-7-cyano-N-methylsulfonyl-2-naphthalene- 
carboxamide 

Mass spectrometry data (m/z): 467 {M-2HCI + I)"" 

Nuclear magnetic resonance spectrum (DMSOKle, TMS internal standard) 5: 1 .65-1 .77 (2H. m). 1 .84-2.06 {2H, m). 
2.92-3.04 (2H. m), 3.09-3.20 (2H. m). 3.59 (3H, s), 4.51-4.61 (1H. m). 6.90 (2H. d. J=8.8H2). 7.42 (2H. d. J=8.8Hz). 
7.72 (1 H. dd. J=8.8, 1 .SHz), 7.87 (1 H. d. J=9.5Hz), 7.94 (1 H. d. J=8.8Hz). 8.1 1 (1 H. d. J=8.8Hz). 8.34 (1 H, s). 8.49 
(1H. s). 8.71-8.92 (2H, m), 9.20 (2H. s). 9.51 (2H, s) 

The following compound of Example 81 was obtained in the same manner as described in Example 12. 
Example 81 




N.[4.[(T.Acetoimldoyl-4i3iperidyl)oxy]phenyn-7-amldino-N-methylsulfonyl-2-naphthalenecarboxamidedih 

Starting compound: 7-amidino-N-methylsulfonyl-N-[4-[{4-piperidyl)oxy]phenyf]-2-naphthalenecarboxamide dihy- 
drochloride 

Mass spectrometry data (m/z): 508 (M-2HCI + 1)* 

Nuclear magnetic resonance spectrum (DMSO-ds. TMS internal standard) 6: 1.55-1 .70 (2H, m). 1.89-2.00 (2H. m). 
2.26 (3H, s). 3.40-3.50 (2H. m). 3.60 (3H, s), 3.62-3.69 (1H. m). 3.69-3.78 (1K m). 4.57-4.67 (IH. m), 6.91 (2K d. 
J=9.2H2). 7.42 (2H, d. J=9.2H2). 7.72 (IH. dd. J=1.5. 8.9H2). 7.89 (IH. dd. J=1.8. 8.5Hz). 7.94 (IH, d. J=8.6H2). 
8.1 1 (IH. d, J=8.6H2). 8.34 (IH. s), 8.51 (IH, s). 8.65-8.74 (IH. m). 9,17-9.31 (3H. m). 9.54 (2H, s) 

The following compound of Example 82 was obtained in the same manner as described in Example 32. 
Example 82 

Ethyl N-[N-[(7-amidino-2-naphthyl)methyn-N-[(4-piperidyl)oxy]phenynsulfamoyl]-N-methylcarbamatedihydrochlorid 

Starting corrpound: ethyl N-[N-[4-[(1 -t-butoxycarbonyl-4-piperidyl)oxy]phenyl]-N-[(7-cyano-2-naphthyl)methyl]sul- 

famoyl]-N-methylcarbamate 

Mass spectrometry data (m/z): 540 (M-2HCI -i- 1)* 

Nuclear magnetic resonance spectrum (DMSO<i6, TMS internal standard) 5: 1.35 (3H. t. J=7.0Hz), 1.70-1.82 (2H. 
m). 1.96-2.10 {2H. m), 2.92 (3H. s). 2.94-3.08 (2H. m). 3.10-3.21 (2H. m). 4.36 (2H. q. J=7.0H2). 4.55-4.63 (IH. m). 
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5.18 (2H. s). 6.38 (2H. d. J=a2Hz), 7.22 (2H, d. J=9.2Hz). 7.64 (1H, d. J=8.5Hz). 7.82 (1 H, d. J=8.5Hz). 7.93 (1H. 
S), 8.04 (1H, d, J=8.6Hz). 8.1 1 (1H. d. J=8.6Hz). 8.47 (1H, s). 8.90-9.32 (3H, m). 9:49 (3H. s) 

Example 83 

5 

Ethyl N-[N-[4-[(1-acetoimidoyl-4-piperidyl)oxy]phenyQ-N-[(7-amidino-2-naphthyl)methyn^ 
dihydrochloride 

Starting compound: ethyl N-[N-[(7-amidino-2-naphthyl]methyl]-N-[4-[(4-piperidyl)oxy]phenyl]sulfamoyl]-N-methyl- 
10 carbamate 

Mass spectrometry data (m/z): 581 (M-2HCI + 1)* 

Nuclear magnetic resonance spectrum (DMSO-de. TMS internal standard) 6: 1.35 (3H. t. J=7.0Hz), 1.51-1.75 (2H, 
m). 1 .94-2.06 (2H. m). 2.27 (3H. s). 2.92 (3H. s). 3.41 -3.53 (2H. m). 3.64-3.73 (1 H. m). 3.73-3.82 (1 H. m), 4.36 (2H. 
q. J=7.0Hz). 4.61-4.68 (1H. m), 5.18 (2H. s). 6.98 (2H. d. J=9.2Hz). 7.22 (2H. d. J=9.2Hz). 7.64 (1H. dd. J=1.2. 
15 8.5Hz), 7.83 (1H. dd. J=1.8, 8,5Hz). 7.93 (1H, s), 8.05 (1H. d. J=8.6Hz). 8.11 (1H. d. J=8.6Hz). 8.48 (1H. s), 8.76 

(1 H. bs). 9.22-9.35 (3H, m), 9.51 (2H. s) 

The following compound of Example 84 was obtained in the same manner as described in Example 32. 
20 Example 84 

Methyl N-[N-[(7-amidino-2-naphthyl)methyn-N-[4-[(4-piperidyl)oxy]phenyl]sulfanroyl]-N-ethoxycarbonyIg^ 
drochloride 

25 Starting compound: methyl N-[N-[4-[(1 -t-butoxycarbonyl-4-piperidyl)oxy]phenyri-N-[(7-cyano-2 naph- 

thyl)methyl]sulfamoyl]-N-ethoxycarbonylglycinate 
Mass spectrometry data (m/z): 598 (M-2HCI + 1)* 

Nuclear magnetic resonance spectrum (DMSO-de. TMS internal standard) 6: 1.30 (3H. t. J=7.0Hz). 1.71-1.83 (2H. 
m). 1 .98-2.09 (2H, m). 2.93-3.04 (2H, m). 3.10-3.21 (2H, m). 3.62 (3H. s). 4.17 (2H. s). 4.35 (2H, q, J=7.0Hz), 4.54- 
30 4.62 (1H. m), 5.19 (2H. s). 6.96 (2H, d. J=9.2Hz), 7.23 (2H, d. J=9.2Hz). 7.63 (1H. d. J=9.5Hz). 7.82 (IH, d. 

J=8.5Hz). 7.91 (IH. s). 8.03 (IH, d. J=8.5H2), 8.11 (IH, d. J=8.6Hz), 8.46 (IH, s), 8.95-9.15 (2H. m). 9.26 (2H, s). 
9.50 (2H. s) 

The following compound of Example 85 was obtained in the same manner as described in Example 12. 

35 

Example 85 

Methyl N-[N-[4-[(1-acetoimidoyl-4-piperidyl)oxy]phenyl]-N-[(7-amidino-2-naphthyl)methyl]sulfamoyl]-N-ethoxycarbo- 
nylglycinate dihydrochloride 

40 

Starting compound: methyl N-[N-[(7-amidino-2-naphthyl]methyr]-N-[4-[{4-piperidyl)oxy]phenyl]sulfamoyi]-N-ethoxy- 

cartxDnylglyclnate dihydrochloride 

Mass spectrometry data (m/z): 639 (M-2HCI + 1)* 

Nuclear magnetic resonance spectrum (DMSO-dg. TMS internal standard) 6: 1.30 (3H. t, J=7.0Hz). 1.60-1.75 (2H. 
45 m), 1 .95-2.05 (2H, m). 2.27 {3H. s). 3.41-3.53 (2H. m), 3.62 (3H, s). 3.65-3.72 (IH, m). 3.75-3.82 (1 H. m). 4.17 (2H. 

s). 4.35 (2H. q, J=7.0H2), 4.60-4.67 (1H. m), 5.19 {2H. s), 6.96 (2H. d. J=9.2Hz). 7.23 (2H, d. J=9.2H2). 7.63 (1H. 
d, J^8.6Hz). 7.83 (IH. d. J=8.6Hz). 7.91 (IH. s). 8.04 (1H, d. J=8.6Hz). 8.11 (IH. d. J=8.6Hz). 8.47 (IH. s). 8.79 
(IH. s). 9.26-9.35 (3H. m), 9.52 (2H. s) 

50 The following compound of Example 86 was obtained in the same manner as described in Example 30. 
Example 86 

N-[N-[4-[(1-Acetoimidoyl-4-piperidyl)oxy]phenyn-N-[(7-amidino-2-napmhyl)methyl]sulfanrK)y^ 
55 dihydrochloride 

Starting compound: methyl N-[N-[4-[(1 .acetoimidoyl-4-piperidyl)oxy]phenyi]-N-[(7-amidino-2-naphthyl)methyllsul- 
famoyl]-N-ethoxycarbonylglycinate dihydrochloride 
Mass spectrometry data (m/z): 625 (M-2HCI + 1)* 



52 



BNSDOCID: <EP 079e295A1_L> 



EP 0 798 295 A1 



Nuciear magnetic resonance spectrum (DMSO<i6. TMS internal standard) 8: 1.30 (3H, t, J=7.0Hz). 1.61-1.73 (2H. 
m) 1.95-2.05 (2H. m). 2.27 (3H, s). 3.41-3.53 (2H. m). 3.62-3.72 (1 H, m). 3.72-3.82 (1 H. m). 4.01 (2H. s), 4.34 (2H, 
q. J=7.0H2). 4.59-4.68 (1H, m). 5.19 (2H. s). 6.96 (2H. d. J=9.2H2). 7.23 (2H. d. J=9.2Hz). 7.64 (1H. d. J=8.5Hz), 
7.82 (IK d, J=8.5Hz). 7.92 (1K s). 8.03 (1H. d. J=8.5H2). 8.11 (1H. d. J=8.6Hz). 8.46 (IH, s), 8.74 (1H. s). 9.20- 
5 9.40 (3H,m). 9.48 (2H.S). 13.01 (IH, bs) 

The following compound of Example 87 was obtained in the same manner as described in Example 32. 

Example 87 

10 

Ethyl N-[N-[(7-amidino-2-naphthyl)methyl]-N-[4-[(4-piperidyl)oxy]phenyl]sulfamoyl]glycinatedihydrochloride 

Starting conpound: ethyl N-[N-[4-[(1 -t-butoxycarbony^-4-piperidyl)oxy]phenyl]-N-[(7-cyano-2-naphthyl)methyl]sul- 
famoy^]-N-t-butoxycarbonylglycinate 

15 Mass spectrometry data (m/z): 540 (M-2HCI -i- 1)"*" 

Nuclear magnetic resonance spectrum (DMSO<l6. TMS internal standard) 5: 1.21 (3H, t. J=7.0H2), 1.70-1.81 (2H. 
m), 1.95-2.06 (2H, m). 2.93-3.05 (2H. m), 3.07-3.19 (2H. m), 3.83 (2H, d. J=6.7Hz), 4.14 (2H. q, J=7.0Hz). 4.49- 
4.57 (IH, m). 4.94 (2H. s). 6.88 (2H. d. J=8.5Hz), 7.28 (2H. d. J=8.6Hz). 7.65 (IH, d. J=8.5Hz). 7.80 (1H, d, 
6Hz). 7.88 (IH. s), 7.98 (IH. d, J=8.5H2), 8.03-8.13 (2H. m). 8,42 (1H. s). 8.90-9.12 (2H. m). 9.25 (2H, s). 9.48 

20 (2H. s) 

The following compound of Example 88 was obtained in the same manner of Example 1 2. 
Example 88 

25 

Ethyl N-[N-[4-[(1-acetoimidoyl-4-piperidyl)oxylphenyl]-N-[(7-amidino-2-naphthyl)methyl]sulfamoyi]glycin dihydro- 
chloride 

Starting compound: ethyl N-[N-[(7-amidino-2-naphthyl]methyl]-N-[4-[{4-piperidyl)oxy]phenyf]suIfamoyl]glycinate 
30 dihydrochlorlde 

Mass spectrometry data (m/z): 581 (M-2HCI + 1)* 

Nuclear magnetic resonance spectrum (DMSOndg. TMS internal standard) 5: 1.21 (3H, t, J=7.3Hz). 1.60-1.73 (2H. 
m). 1 .92-2.02 (2H. m). 2.27 (3H. s). 3.42-3.55 (2H, m). 3,63-3.70 (1 H. m). 3,70-3.80 (1 H. m). 3.83 (2H, d. J=6.1 Hz), 
4.14 (2H, q, J=73Hz), 4.56-4.62 (IH. m). 4,94 (2H. s). 6.89 (2H, d. J=9.2H2). 7.28 (2H. d. J=9,2Hz), 7.65 (IH. d. 
35 J=8.5Hz), 7.80 (IH. d, J=8.6Hz). 7.89 (IH. s). 7.99 (IH, d, J=8.5Hz), 8.04-8.10 (2H. m), 8.43 (IH, s), 8.74 (IH, s). 

9.20-9.31 (3H, m), 9.48 (2H, s) 

The following compound of Example 89 was obtained in the same manner of Example 29. 
40 Example 89 

N-[N-[4-[(1-Acetoimidoyl-4-piperidyl)oxy]phenyl]-N-[(7-amidlno-2-naphthyl)methyl]sulfamoyl]glyclne dihydrochlorlde 

Starting conpound: ethyl N-[N-[4-[(1 -acetoimidoyl-4-piperidyl)oxy]phenyl]-N-[(7-amidino-2-naphthyl)methyl]sulfa- 
45 moyl]glycinate dihydrochloride 

Mass spectrometry data (m/z): 553 (M-2HCI + 1)* 

Nuclear magnetic resonance spectrum (DMSO-de, TMS internal standard) S: 1.60-1 .71 (2H, m). 1.90-2.02 (2H, m). 
2,26 (3H, s), 3.40-3.55 (2H. m), 3.61-3.81 (4H, m), 4.56-4.62 (IH, m), 4.94 (2H, s). 6.88 (2H. d, J=9.2Hz). 7.28 (2H. 
d. J=8.6Hz). 7.64 (IH, d, J=8.5Hz), 7.78 (IH. d, J=8.5Hz), 7.81-7.93 (2H, m). 7.97 (IH. d, J=a6Hz). 8.07 (1H. d. 
50 J=8.6Hz), 8.42 (IH, s). 8.71 (IH, s), 9.26 (1H, s), 9.30-9.50 (4H, m), 12.8 (bs) 

Example 90 

Ethanol which has been saturated with ammonia at 10°C (30 ml) was added to 384 mg of ethyl N-[N-[(7-amidino- 
55 2-naphthyl]methy[)-N-[4-[(4-piperidyl)oxy]phenyl]sulfamoynglycinate dihydrochloride. and the mixture was stirred at 5**C 
for 5 days. The reaction solution was evaporated, and the resulting residue was dissolved in 5 ml of ethanol and 10 ml 
of methanol. Then, 1 .007 mg of ethyl acetoimidate hydrochloride and 956 mg of triethylamine were added, and then the 
mixture was stin-ed at room temperature for 1 day. After evaporation of the reaction solution, the resulting residue was 
purified by an ODS (YMC-GEL ODS-A 120-230/70) column chromatography using methanol.water (1 :99) as thee elu- 
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ent, followed by addition of a small amount of 1 N hydrochloric acid and freeze-drying to give 260 mg of N-[N-(4-[(1- 
acetolmidoyl-4-piperidyl)oxy]phenyl]-N-t(7-amidino-2-naphthyl)methyl]sulfamoyl]glycinamidedihydrochloride. 

Mass spectrometry data (m/z): 552 (M-2HCI + 1)"^ 
5 Nuclear magnetic resonance spectrum (DMSO-de. TMS internal standard) 6: 1.60-1.73 (2H. m). 1.91-2.02 (2H. m). 

2.26 (3H. s), 3.42-3.51 (2H. m). 3.60-3.79 (4H. m), 4.57-4.62 (1 H. m). 4.95 (2H. s). 6.87 (2H. d. J=8.5Hz). 7.22 (1 H. 
S). 7.29. (2H. d, J=8.6Hz). 7.40 (1H. s), 7.65 (1H, d, J=8.5Hz). 7.76-7.82 (2H, m). 7.89 (1H, s). 7.98 (1H, d. 
J=8.6Hz). 8.08 (1H, d. J=9.2H2). 8.43 (1H, s). 8.69 (1K s). 9.15-9.25 (3H. m). 9.47 (2H. s) 

10 The following compound of Example 91 was obtained in the same manner of Example 32. 

Example 91 



20 




Methyl N-[(7-amidino-2-naphthyl)methyO-5-[(4-plperidyl)oxy]anthranilate dihydrochloride 

25 Starting compound: methyl 5-[(1-t-butoxycarbonyl-4-piperidyl)oxy]-N-[(7-cyano-2-naphthyl)methyl]anthranilate 

Mass spectrometry data (m/z): 433 (M-2HCI + l)"^ 

Nuclear magnetic resonance spectrum (DMSO-ds. TMS internal standard) 5: 1 .71 -1 .82 (2H. m). 1 .95-2.06 (2H. m). 
2.93-3.05 (2H. m). 3.1 2-3.22 (2H. m), 3.84 (3H. s). 4.36-4.42 (1 H. m). 4.69 (2H. s). 6.68 (1 H. d. J=9.2Hz). 7.09 (1 H. 
dd. J=9.1, 3.1Hz). 7.43 (1H. d. J=3.1Hz). 7.72 (1H. d, J=8.5Hz). 7.81 (1H. d. J=8.5Hz). 7.90 (1H. s). 7.98 (1H. bs). 
30 8.06 (1H, d. J=8.5Hz). 8.12 (1H. d. J=8.5Hz), 8.45 (1H. s). 8.80-9.03 (2H. m). 9.22 (2H. s), 9.47 (2H, s) 

The following compound of Example 92 was obtained in the same manner as described in Example 12. 
Example 92 



40 




Methyl N-[(7-amidino-2-naphthyl)methyl]-5-[(1-acetoimidoyl-4-piperidyl)oxy]anthranilate dihydrochloride 

Starting compound: methyl N-[(7-amidino-2-naphthyI]methyl]-5-(4-piperidyloxy)anthranilate dihydrochloride 
Mass spectrometry data (m/z): 474 (M-2HCI + 1)^ 
50 Nuclear magnetic resonance spectrum (DMSO-de, TMS internal standard) 5: 1 .61 -1 .76 (2H, m), 1 .90-2.01 (2H. m). 

2.28 (3H, s). 3.45-3.80 (4H. m). 3.84 (3H. s). 4.42-4.49 (1H. m). 4.70 (2H. s). 6.69 (1H. d. J=9.1Hz). 7.10 (IK dd. 
J=9.1. 3.0Hz). 7.43 (1H. d. J=3.1Hz). 7.72 (1H. d. J=8.5Hz), 7.82 (1H. d. J=8.5Hz). 7.97 (1H. s). 8.0 (1H. bs). 8.06 
(IH, d. J=8.5Hz). 8.13 (IH. d. J=8.5H2). 8.47 (1H. s). 8.78 (1H. s). 9.25-9.35 (3H. m). 9.50 (2H. m). 

55 Example 93 

Ethyl [N-[(7-amidino-2-naphthyi]methyl]-N-[4-[(4-piperidyl)oxy]phenyl]sulfamoyl]acetate dihydrochloride (490 mg) 
was dissolved in 1 ml of ethanol. 5 ml of ethanol which has been saturated with ammonia at 10**C was added, and the 
mixture was stirred at 0*»C for 2 days. The reaction solution was evaporated, and the resulting residue was purified by 
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an ODS (YMC-GEL ODS-A 120-230/70) column chromatography using water as the eluent to give 318 mg of [N-[(7- 
amidino-2-naphthyl)methyl]-N-[4-(4-piperidyl)oxy]phenyl]sulfamoyl]acetamide. 

Mass spectrometry data (m/z): 496 (M + 1)* 
5 Nuclear magnetic resonance spectrum (DMSO-de. TMS internal standard) 5: 1.50-1 .98 (2H, m), 1.86-1 .94 {2H, m). 

2.68-2.73 (2H, s). 2.96-3.06 (2H, m). 4.08 (2H. s). 4.38-4.42 (1 H. m). 5.01 (2H. s). 6.89 (2H, d. J=8.6H2). 736 (2H. 
d. J=8.5Hz). 753 (1H, s). 7.65 (1H. d. J=8.6Hz). 7.89 (1H. d, J=6.7Hz). 788 (2H. s). 8.00 (1H, d. J^S.SHz), 8.07 
(IH.d. J=9.2Hz), 8.42 (1H. s) 

10 The following compound of Example 94 was obtained in the same manner as described in Example 23. 
Example 94 




Ethyl N-[N-[4-[[(3S)-1-acetoimidoyl-3-pyrrolidinyI)oxy]phenyl]-N-[(7-anriidino-2-naphthyl)methyl]sulfamoyl]^ 
25 dlhydrochloride 

Starting compound: ethyl N-[N-(4-[[(3S)-1-t-butoxycarbonyl-3-pyrrolidinyl]oxy]phenyl]-N-[(7-cyano-2-naph- 
thyl)methyI]sulfamoyl]carbamate 
Mass spectrometry data (m/z): 553 (M-2HCI + 1)* 
30 Nuclear magnetic resonance spectrum (DMSOk^s. ™S internal standard) 5: 1 .27 {3H. t, J=73Hz), 2.07-2.30 (5H, 

m), 3.33-3.95 (4H, m). 4.23 (2H. q, J=7.3Hz), 5.05-5.22 (2H. m). 6.90-6.99 (2H, m). 723-7.32 (2H. m). 7.64 (1H, d. 
J=8.5Hz). 7.81 (IK d. J=8.5Hz). 792 (1H, d. J=4.3Hz), 8.03 (1H. d. J=8.5Hz). 8.10 (1H. d. J=8.5Hz). 8.40-8.52 
(2H, m), 9.15-9.30 (3H, m), 9.48 (2H. s), 11.54 (1H. s) 

35 The following compounds of Examples 95 to 97 were obtained in the same manner as described in Example 32. 
Example 95 

Ethyl 2-[N-[(7-amidino-2-naphthyl)methyl]-N-[4-[(4-piperidyl)oxy]phenyl]sulfamoyl]propionate dihydrochloride 

Starting compound: ethyl 2-[N-[4-[(l -t-butoxycarbonyl-4-piperldyI)bxy]phenyl]-N-[(7-cyano-2-naphthyl)methyllsu!- 
famoyHpropionate 

Mass spectrometry data (m/z): 539 (M-2HCI + 1)* 

Nuclear magnetic resonance spectrum (DMSO-ds, TMS internal standard) 6: 1.29 (3H, t, J=73H2), 1.50-1.55 (5H. 
m). 1.84-1.96 (2H, m). 2.69-2.73 (2H. m). 2.99-3.02 (2H. m). 4.25-4.29 (2H. m), 4.39-4.42 (2H, m). 4.99 (1H, d, 
J=19.3Hz), 5.11 (1H. d. J=15.9Hz). 6.91 (2H. d. J=9.2Hz). 732 (2H. d. J=9.2Hz), 7.65 (IH. d, J=8.5Hz), 7.82 (1H. 
d, J=8.5Hz), 7.89 (IH. s). 8.03 (IH. d. J=8.5Hz). 8.00 (IH. d. J=8.5Hz). 8.44 {IH. s) 

Example 96 

50 

Ethyl 2-[N-[(7-amidino-2-naphthyl)methyI]-N-[4-[(4-piperidyl)oxy]phenyl]sulfamoyl]valerate dihydrochloride 

Starting compound: ethyl 2-tN-[4-[(1 -t-butoxycarbonyl-4-piperidyl)oxy]phenyl]-N-[(7-cyano-2-naphthyl)methyl]sul- 
famoyHvalerate 
55 Mass spectrometry data (m/z): 567 (M-2HCI + I)* 

Nuclear magnetic resonance spectrum (DMSO-dg. TMS internal standard) 6: 0.89 (3H. t J=7.3H2). 1.25 (3H. t. 
J=7.3Hz), 1 .30-1 .36 (2H. m). 1 .51 -1 .55 (2H. m). 1 .81 -2.02 (4H. m), 2.68-2.72 (2H. m). 2,97-3.00 (2H. m). 4.24-4.29 
(3H. m). 4.40-4.43 (IH. m). 5.00 (IH. d, J=15.2Hz). 5.07 (IH. d, J=15.8Hz). 6.89 {2H, d. J=:9.1Hz). 728 (2H. d. 
J=9.1Hz). 7.62 (IH. d. J=6.7H2). 7.80 (IH. d. J=6.7Hz). 786 (IH, s). 8.01 (IH. d. J=8.5Hz). 8.08 (IH. d. J=8.5H2). 
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8.41 (1H. s) 
Example 97 

5 Ethyl 2-[N-[(7-amidino-2-naphthyl)methyn-N-[4-[(4-piperidyl)oxy]phenyl]sulfamoyl]bL^ 

Starting compound: ethyl 2-[N-(4-[(1 -t-butoxycarbonyl-4-piperidyi)oxy]phenyl]-N-((7-cyano-2-naphthyl)methyl]sul- 
famoy^]butylate 

Mass spectrometry data (m/z): 553 (M-2HCI + 1)* 
10 Nuclear magnetic resonance spectrum (DMSO-ds. TMS internal standard) 5: 0.94 (3H. t, J=7.3Hz), 1.26 (3H. t, 
J=7.3H2). 1.49-1.51 (2H, m). 1.88-1.90 (2H. m), 1 .98-2.05 (2H. m). 2.50-2.69 (2H. m). 2.96-2.99 (2H, m). 4.22-4.29 
(3H. m). 4.38-4.40 (1H, m), 4.98 (1H. d. J=15.3Hz). 5.06 (1H. d. J=15.3Hz). 6.87 (2H. d. J=9.2Hz). 7.28 (2H, d, 
J=8.5Hz), 7.62 (1H. d. J=8.5H2), 7.80 (1H. d. J=8.6Hz). 7.86 (1H. s). 8.00 (1H, d, J=8.6Hz), 8.08 (1H, d, J=8.5Hz), 
8.41 (1H. s) 

15 

The following compounds of Examples 98 to 107 were obtained in the same manner as described in Example 12. 
Example 98 

20 Ethyl 2-[N-[4-[(1 -acetoimidoyl-4-piperidyl)oxy]phenyl]-N-[(7-amidino-2-naphthyl)methyl]sulfamoyl]propionate dihydro- 
chloride 

Starting compound: ethyl 2-[N-[(7-amidino-2-naphthyl]methyl]-N-[4-[(4-piperidyl)oxy]phenyl]sulfamoyl]propionate 

dihydrochlorlde 
25 Mass spectrometry data (m/z): 580 (M-2HCI -i- 1)"^ 

Nuclear magnetic resonance spectrum (DMSO^le. TMS internal standard) 5: 1.27 (3H, t. J=7.3Hz), 1.53 (3H. d. 

J=7.3Hz). 1.61-1.76 (2H. m). 1.92-2.06 (2H. m). 2.29 (3H, s). 3.42-3.52 {2H. m). 3.62-3.80 (2H. m). 4.25 (2H. q. 

J=7.3Hz), 4.41 (1H. q. J=6.7Hz). 4.63-4.64 (1K m). 4.99 (1H. d. J=15.3Hz). 5.10 (1H. d. J=15.3H2). 6.94 (2H. d. 

J=8.5Hz). 7.32 (2H. d, J^aSHz), 7.64 (1H, d. J=8.5Hz), 7.84-7.88 (3H. m). 8.02 (1H, d, J=8.5Hz). 8.09 (1H, d. 
30 J=8.5H2). 8.50 (1 H. s). 9.37 (6H. br) 

Example 99 

Ethyl 2-[N-[4-[(1-acetoim(doyl-4-piperidyl)oxy]phenyl]-N-[(7-amidino-2-naphthyl)methyl]sutfamoyl]butylate dihydrochlo- 
35 ride 

Starting compound: ethyl 2-[N-[{7-amidino-2-naphthyOmethyl]-N-[4-[(4-piperidyl)oxylphenyl]sulfamoyl]butylate 
dihydrochlorlde 

Mass spectrometry data (m/z): 594 (M-2HCI + 1)* 
40 Nuclear magnetic resonance spectrum (DMSO-dg. TMS internal standard) 6: 0.95 (3H. t. J=7.3Hz), 1.26 (3H, t, 
J=7-3Hz), 1.50-1.66 (2H. br), 1.99-2.08 (4H, m). 2.29 (3K s), 3.40-3.51 (2H, br). 3.71-3.79 (2H. br). 4.24-4.30 (3H. 
m), 4.63-4.64 (1H. m). 5.03 (1H. d. J=15.3H2). 5.05 (1H. d. J=15.3Hz), 6.93 (2H. d. J=9.2Hz). 7.31 (2H. d, 
J=:9.2Hz), 7.63 (1 H, d, J=9.8H2), 7.85-7.87 (2H, m). 8.02 (1 K d, J=8.5Hz). 8.09 (1 H. d, J=8.5Hz). 8.51 (1 H. s). 9.43 
(6H. br) 

45 

Example 100 

Ethyl 2-[N-[4-[(1-acetolmldoyl-4-piperidyl)oxy]phenyl]-N-[(7-amidino-2-naphthyl)methyl]sulfamoyl]valerate dihydrochlo- 
rlde 

50 

Starting compound: ethyl 2-[N-[(7-amidino-2-naphthyl]methyl]-N-[4-[(4-piperidyl)oxy]phenyl]sulfamoyl]valerate 
dihydrochlorlde 

Mass spectrometry data (m/z): 608 (M-2HCI + 1)* 

Nuclear magnetic resonance spectrum (DMSO-de. TMS internal standard) 6: 0.89 (3H. t. J=7.3Hz), 1.25 (3H. t. 
55 J=7.3H2). 1.30-1.36 (2H. m). 1.67 (2K br). 1.88-2.00 (4H. m), 2.28 (3H. s). 3.49 (2H. br). 3.75 (2H. br). 4.24-4.28 

(3H. m), 4.60-4.68 (1H, m). 5.01 (1H. d, J=15.9Hz), 5.08 (1H. d. J=15.9Hz). 6.94 (2H. d, J=9.2Hz), 7.31 (2H. d. 
J=8.6Hz). 7.63 (1H, d. J=8.6Hz). 7.84 (1H. d, J=8.5Hz). 7.87 (1H. s), 8.02 (1H. d. J=8.5Hz), 8.09 (1H. d, J=8.5Hz). 
8.49 (IH.s). 9.39 (6H. br) 



56 

BNSDOCID: <EP 0798295A1J > 



EP 0 798 295 A1 



Example 101 

[N-[4-[(1-Acetoimidoyl-4-piperidyl)oxy]phenyl]-N-[(7-amidino-2-naphthyl)methyl]sulfam dihydrochloride 

Starting compound: [N-[(7-amidino-2-naphthyl]methylJ-N-[4-[(4-piperidyl)oxy]phenyl]sulfamoyl]acetamide 
Mass spectrometry data (m/z): 537 (M-2HCI + 1 )"*■ 

Nuclear magnetic resonance spectrum (DMSO-de. TMS internal standard) 5: 1 .60-1 .72 (2H. m), 1 .94-2.02 (2H. m). 
2.26 (3H, s). 3.42-3.51 (2H, m), 3.64-3.78 (2H. m). 4.07 (2H. s), 4.58-4.64 (1H. m). 5.01 (2H. s). 6,93 (2H. d, 
J=8.6H2). 7.38 (2H. d. J=9.2Hz). 7.52 (1 H. s), 7.66 (1 H, d, J=:8.6H2), 7.80 (1 H. d. J=8.6Hz), 7.84 (1 H. s). 7.90 (1 H, 
s). 8.00 (1H. d. J=8.6H2). 8.08 (IK d. J=9.2Hz), 8.44 (1H. s), 8.84-9.14 (5H. br) 

The tollowing compound of Example 102 was obtained in the same manner as described in Example 30. 
Example 102 

2-[N-[4-[(1-Acetoimidoyl-4-piperidyl)oxy]phenyl]-N-[(7-amidino-2-naphthyl)methyl]suIfamoyl]propionic acid dihydrochlo- 
ride 

Starting compound: ethyl 2-[N-[4-[(1-acetoimidoyl-4-piperidyl)oxy]phenyl]-N-[{7-amidino-2-naphthyl]methyl]sulfa- 

moyl]propionate dihydrochloride 

Mass spectrometry data (m/z): 552 (M-2HCI + 1)+ 

Nuclear magnetic resonance spectrum (DMSO-dg, TMS internal standard) 5: 1.50 (3H, d. J=6.7Hz). 1 .57-1 .71 (2H, 
m). 1.91-2.04 (2H, m). 2.27 (3H, s). 3.40-3.54 (2H. m). 3.64-3.82 (2H. m). 4.25-4.29 (1H, m). 4.58-4.62 (1H. m). 
4.97 (1H. d. J=15.3Hz), 5.10 (1H. d. J=15.3Hz). 6.92 (2H. d. J=9.2H2). 7.33 (2H. d. J=9.2Hz). 7.64 (1H. d. 
J=8.5Hz). 7.82 (IK d. J=8.5Hz), 7.88 (1H. s). 8.02 (1H. d. J=8.5Hz). 8.09 (1H. d. J=:9.2Hz). 8.47 (1 H. s). 8.79 (1H, 
s). 9.31-9.33 (3H. br). 9.51 (2H. s) 

Chemical structures of the compounds obtained in the aforementioned Examples 1 to 79. 82 to 90. 93. and 95 to 
1 02 are shown In the following Tables 2 to 11 . 



57 



EP 0 798 295 A1 



Table 2 




10 



15 
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45 
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R ' 
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2 H C f 
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2 H C £ 
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2 H C £ 
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H 


2 H C f 
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H 
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Table 3 
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45 
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Table 4 
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Table 5 


V 
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1 




5 




HN ^J^^^J^^^Jl^ N 
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Table 6 
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Table 7 . 

NH2 U-J^o---k^ 
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Table 8 
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Table 10 
5 HN 
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Table 11 



10 



15 
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40 The following compounds (1 A) to (53A) can be produced easily in almost the same manner as described in the 
aforementioned Examples and production methods or by applying slight modifications which are obvious to those 
skilled in the art. 

(1A) [N-[4-I(1-Acetoim»doyl-4-piperidyl)oxy]phenyn-N-[(7-amidino-2-naphthyl)methyl]-2-thiophene sulfonamide 
45 dihydrochloride 

(2A) [N-[4-[(1-Acetoimidoyl-4-piperidyl)oxy]phenyl]-N-[(7-amidino-2-naphthyi)methyl)-2-fluorobenzenesulfona- 
mide dihydrochloride 

(3A) [N-[4-[(1-Acetoimidoyl-4-piperidyOoxy]phenyn-N-[(7-amidino-2-naphthyi)methyl]methylsulfonylme^^ 
amide dihydrochloride 

50 (4A) [N-(4-[(1 -Acetoimidoyl-4-piperidyI)oxy]phenyl]-N-[(6-amidino-2-naphthyl)methynoxamide dihydrochloride 

(5A) [N-[4-[(1 -Acetoimidoyl-4-piperidyl)oxy]phenyl]-N-[(5-amidino-2-naphthyl)methyl]oxamide dihydrochloride 
(6A) [N-[4-[(1 -Acetoimidoyl-4-piperidyl)oxy]phenyl]-N-[(8-amidino-2-naphthyl)methyl]oxamide dihydrochloride 
(7A) [N-[4-[(1-Acetoimidoyi-3-piperidyl)oxy]phenyO-N-[(7-amidino-2-r»aphthyl)methyl]oxa^^^^ dihydrochloride 
(SA) [N-{4-[(1 -Acetoimidoyl-2-piperidyl)oxylphenyI]-N-[(7-amidino-2-naphthyl)methyl]oxamide dihydrochloride 

55 (9A) N-[(7-Amidino-2-naphthyl)methyf]-N-[4-{(1 -iminopropyM-piperidyl)oxylphenynoxamide dihydrochloride 
(1 OA) N-[(7-Amidino-2-naphthyl)methyl]-N-[4-[(3-pyrrolidinyl)oxy]phenyl]oxamide dihydrochloride 
(1 1 A) N-[(7-Amidino-2-naphthyl)methyl]-N-[4-[(3-pyrrolidinyl)oxy]phenyi]oxamate dihydrochloride 
(12 A) 1 -[(7- Amidino-2-naphthyi)methyl]-1-[4-[(3-pyrrolidinyl)oxy]phenyl]-3-ethyIurea dihydrochloride 
(13 A) N-[(7-Amidino-2-naphthyl)methyl)-N-[4-[(3i>yn'olidinyl)oxy]phenyt]ethoxycarbonylanili 
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(14A) N-((7-Amidinch2-naphthyl)methyl]-N-[4-[(3-pyrroltdinyl)oxy]phenyl]acetamide dihydrochloride 
(15A) N-[(7-Amidinch2-naphthyl)methy1]-N-[4-[(3-pyrrdidinyl)oxy]phenyl]ethanesulfonami^ 
(16A) N-[4-[(1-Acetoimidoyl-3-pyrrolidinyl)oxy]phenyl]-N-[(7-amidino-2-naphthyl)methyl]oxam dihydrochloride 
{17A) N-[4-[(1-Acetoimidoyl-3-pyrrolidinyl)oxy]phenyl]-N-[(7-amidino-2-naphthyl)niethyl]oxamate dihydrochloride 
5 (ISA) 1-[4-[(1-Acetoimidoyl-3-pyrroIidinyl)oxy]phenyl]-1-[(7-amidino-2-naphthyl)methyl]-3-ethylurea dihydrochlo- 

ride 

(19A) N-[4-[(1-Acetolrnldoyl-3-pyrrolidinyl)oxy]pheriyl]-N-[(7-amidino-2-naphthyl)rTiethyl]ethoxycarbon 
dihydrochloride 

(20A) N-[4-[(1-Acetoimidoyl-3i3yrrolidinyl)oxy]phenyl]-N-[(7-amidirio-2-naphthyl)niethyl]acetamide dihydrochloride 
10 (21 A) N-(4-[(1 -Acetoimidoyl-3-pyrrolidiriyl)oxy]pheriyl]-N-[(7-amidino-2-naphthyl)methyl]ethanesulfonamide dihy- 
drochloride 

(22A) N-[4-[(1-Acetoimidoyl-4-piperidyl)oxy]pheny1]-N-[(7-amidino-2-naphthyl)methy[]-2-arnirioethanesul^^ 
trihydrochloride 

(23A) N-[4-[(1-Acetoimidoyl-4-piperidyl)oxy]phenyl]-N-[(7-aniidino-2-naphthyl)methyl]-2<ilmethylami^ 
15 fonamide trihydrochloride 

(24A) N-[4-[(1-Acetoimidoyl-4-piperidyl)oxy]phenyl]-N-[(7-amidino-2-naphthyl)rnethyl]-2-hydroxyethanesulfona- 
mide dihydrochloride 

(25A) N-[4-[(1-Acetoirnidoyl-4-piperidyi)oxy]phenyl]-N-[(7-amidino-2-naphthyl)methyn-2-nriethoxyethanesulfo 
mide dihydrochloride 

20 (26A) [N-[4-[(1-Acetoimkdoyl-4-piperidyl)oxy]pheriyl]-N-[(7-arnidino-2-riaphthyl)rnemyl]sulta^ acid 

dihydrochloride 

(27 A) Methyl N-[N-[4-[(1-acetoimidoyi-4-piperidyl)oxy]phenyl]-N-((7-amidino-2-naphthyl)methyOsutfamoyn^ 
dihydrochloride 

(28A) N-[N-[4-[(1-Acetdrnidoyl-4-piperidyl)oxy]phenyl]-N-[(7-arnidino-2-riaphthyl)methyqsul^ 
25 cine dihydrochloride 

(29A) Methyl N-[N-[4-[(1-acetoiniidoyl-4-piperidyl)oxy]phenyG-N-[(7-amidino-2-naphthyl)methyQsulfarTioyl]-N 
ylglycinate dihydrochloride 

(30A) N-[N-[4-[(1-Acetoimidoyl-4-piperidyl)oxy]pheriyn-N-[(7-arnidino-2-naphthyl)rTiethyQsulfam 
namide dihydrochloride 

30 (31 A) N-[N-[4-[(1 -Acetolmidoyl-4-piperidyl)oxy]phenyl]-N-[(7-amidino-2-naphthyl)rnethyI]sulfarTioy1]-N-ethoxy^^ 
onylglycinamide dihydrochloride 

(32A) Methyl N-[N-[4-[(1-acetoimidoyl-4-piperidyl)oxy]phenyI]-N-[(7-arTiidirra-2-naphthyl)rTiethynsulfarTK)yG^^ 
bamate dihydrochloride 

(33A) N-[4-[(1 -Acetoimldoyl-4-ptperidyl)oxy]phenyl]-N-[(7-amidino-2-naphthoyl)sulfamoyl]acetic acid dihydrochlo- 
35 ride 

(34A) Ethyl N-[N-[4-[(1 -acetoimidoyl-4-piperidyl)oxy]phenyl]-N-[(7-amidino-2-naphthoyl)sulfamoyl]carbamate dihy- 
drochloride 

(35A) N-[N-[4-[(1-AcetoirTiidoyl-4-piperidyl)oxy]phenyn-N-[(7-amidino-2-napWhyl)rTiethyl]sulfarTioyO 
(36A) N-[N-[4-[(1-Acetoimidoyl-4i3iperidyl)oxy]phenyn-N-[(7-afTiidmo-2-riapmhyl)methyO 
40 (37 A) N-[N-[4-[(l-AcetoirTiidoyl-4i3iperldyl)oxy]phenyl]-N-[(7-aniidmo-2-naphthyl)rTiethyl]sulfarT^ 
amide 

(38A) N-[N-[4-[(1-Acetoimidoyl-4-plperidyl)oxy]phenyn-N-[(7-amidino-2-naphthyl)methyl]5u!famoyG-N'-methyl^^ 
rea 

(39A) N-[4-[(1-Acetoimidoyl-4-piperldyl)oxy]phenyl]-N*-acetyl-N-[(7-amidino-2-naphthyl)methyi]sulfamide 
45 (40A) 2-[N-[4-[(1 -Acetoimidoyl-4-prperidyl)oxy]pheny(]-N-[(7-amidino-2-naphthyl)methyl]sulfamoyl]butyric acid 
(41 A) 2-[N-[4-[(1 -Acetoimidoyl-4-piperidyl)oxy]phenyn-N-((7-amidirio-2-naphthyl)methynsulfarnoynvaIeric acid 
(42A) 2-[N-[4-[(1-Acetoimidoyl-4-ptperidyl)oxy]pheriyl]-N-[(7-amidino-2-naphthyl)methynsulfan^ acid 
(43A) 2-[N-(4-[(1-Acetoimidoyl-4-piperidyl)oxy]phenyQ-N-((7-amidino-2-riaphthyi)methyQsulfamoyn-3iDh 
onic acid 

50 (44A) [N-[4-[(1 -Acetoimidoyl-4-piperidyl)oxy]phenyi]-N-[(7-amidino-2-naphthyl)methy!]dif luoroacetic acid 

(45A) 2-[N-[4-[(1-Acetoimidoyl-4-piperdyl)oxy]pheriyl]-N-[(7-amidino-2-naphthyl)methyl]sulfarnoyOisobutyric acid 
(46A) 2-[N-[4-((1-Acetoimidoyl-4i5iperidyl)oxy]phenyl]-N-[(7-amidirio-2-riaphthyl)methynsulfamoyn-2-e^^ 
acid 

(47 A) 1 -[N-[4-[(1 -Acetoimidoyl-4-piperidyl)Qxy]phenyl]-N-[(7-amidino-2-naphthyl)methyl]sulfamoylJ-1 -cyclohexane- 
55 cartx>xyHc acid 

(48A) Ethyl 2-[N-[4-[(1-acetoimidoyl-4-piperidyl)oxy]phenyn-N-[(7-amidino-2-naphthyl)methyi]sulfamoyl]is^^^^ 
(49A) Ethyl 2-{N-{4-[(1-acetolmidoyl-4-piperidyl)oxy]phenyll-N-I(7-amidino-2-naphthyl)methynsulfa 
propionate 

(50A) Ethyi [N-[4-[(1 -acetoimidoyl-4-plperidyl)oxy]phenyf]-N-[(7-amidino-2-naphthyl)methyI]sulfamoylldif luoroace- 
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tate 

(51 A) Ethyl [N-[4-[(1-acetoimidoyl-4-piperidyl)oxy]phenyl]-N-[(7-amidino-2-napmhyl)methyl]sutf^ 

(52 A) Ethyl 2-[N-(4-[(1-acetoimidoyl-4-piperidyl)oxy]phenyl]-N4(7-amidino-2-naphthyl)methyI]sulfamoy^ 

tyrate 

5 (53A) Ethyl 1 -[N-[4-[(1 -acetoimidoyI-4-piperldyl)oxy]phenyG-N-[(7-amidino-2-naphthyl)methyl]sulfamoyl]-1 - 

cy clohexan ecarboxy late 

Claims 

10 1 . An amidinonaphthyl derivative represented by the following general formula (I) 



75 



20 



25 



30 



> 



(symbols in the formula have the following meanings; 




: a hydrogen atom or a group represented by the formula -A-W-R^. 
A: a group represented by the formula 



X 

II 

-C- 



a group represented by the formula 

0 O 

1 i 

or a group represented by the formula -SO2-, 
X: an oxygen atom or a sulfur atom, 
40 W: a single bond or a group represented by the formula -NR^-, 

R"*: a hydroxyl group, a lower alkoxy group, a lower aikyi group which may be substituted, a cydoalkyi group 
which may be substituted, an aryl group which may be substituted, or a heteroaryl group which may be substi- 
tuted, 

with the proviso that, when W is a group represented by the formula -NR^-. R'* may further be a hydro- 
45 gen atom but is not a hydroxyl group or a lower alkoxy group. 

R^: a hydrogen atom, a carbamoyl group, a lower alkoxycarbonyl group, a mono- or di-lower alkylaminocarbo- 
nyl group, a lower alkylsulfonyl group, a mono- or di-lower alkylaminothiocarbonyl group, a lower alkyi group 
which may be substituted, or a lower alkanoyi group which may be substituted, 
R^: a lower alkyI group, 

50 R^: a hydrogen atom, a halogen atom, a carboxyl group, an amino group, a cyano group, a nitro group, a 

hydroxyl group, a lower alkoxy group, a lower alkyI group, or a lower alkoxycarbonyl group, 
B: a lower alkylene group or a carbonyl group, and 
n:0or1), 

55 or a pharmaceutically acceptable salt thereof. 

2. The amidinonaphthyl derivative or a pharmaceutically acceptable salt thereof in the meaning of claim 1, wherein 
the lower alkyI group which may be substituted in the meaning of R"^ or R^. the cydoalkyi group which may be sub- 
stituted in the meaning of R"* or the lower alkanoyi group which may be substituted in the meaning of R^ is a lower 



69 



EP 0 798 295 A1 • 

alkyi group, a cycloalkyi group or a lower alkanoyi group which may be substituted with a member of the following 
group C. and the aryl group which may be substituted or the heteroaryl group which may be substituted in the 
meaning of R"* is an aryl group or a heteroaryl group which may be substituted with a member of the following group 
D, 

5 

group C: a halogen atom, a carboxyl group, a carbamoyl group, an amino group, a cyano group, a nitro group, 
a lower alkanoyi group, a lower alkoxy group, a lower alkoxycarbonyl group, a mono- or di-lower alkylamino 
group, an aryl group, an aralkyloxy group, an aryloxy group, a mercapto group, a lower alkylthio group, a lower 
alkylthiocarbonyl group, a hydroxy! group, or a mono- or di-lower alkylaminocarbonyl group 
10 group D: a halogen atom, a carboxyl group, an amino group, a cyano group, a nitro group, a hydroxyl group, a 

lower alkoxy group, a lower alkoxycarbonyl group, a mono- or di-lower alkylamino group, a lower alkanoyi 
group, or a lower alkyI group which may be substituted with a member of the group C. 

The amidinonaphthyl derivative or a pharmaceutically acceptable salt thereof according to claim 2. wherein R'* is a 
hydroxyl group; a lower alkoxy group; a lower alky! group which may be substituted with a halogen atom, a carboxyl 
group, a carbamoyl group, an amino group, a lower alkoxy group, a lower alkoxycarbonyl group, a mono- or di-lower 
alkylamino group or a phenyl group; a cycloalkyi group which may be substituted with a halogen atom, a carboxyl 
group, a carbamoyl group, an amino group, a lower alkoxy group, a lower alkoxycarbonyl group, a mono- or di-lower 
alkylamino group or a phenyl group; an aryl group which may be substituted with a halogen atom, an amino group, 
a nitro group, a carboxyl group, a lower alkoxycarbonyl group or a lower alkoxy group; or a heteroaryl group which 
may be substituted with a halogen atom, an amino group, a nitro group, a cartoxyl group, a lower alkoxycarbonyl 
group or a lower alkoxy group (with the proviso that, when W is a group represented by the formula -NR^-, R"* may 
further be a hydrogen atom but is not a hydroxyl group or a lower alkoxy group), 

R^ is a hydrogen atom; a carbamoyl group; a carboxyl group: a lower alkoxycarbonyl group: a lower alkanoyi 
group: a mono- or di-lower alkylaminothiocarbonyl group; or a lower alkyI group which may be substituted with 
a halogen atom, a carbamoyl group, an amino group, a lower alkoxy group, a lower alkoxycarbonyl group, a 
mono- or di-lower alkylamino grotp or a phenyl group, and 

R^ is a hydrogen atom, a halogen atom, a carboxyl group, a lower alkoxy group, a lower alky! group, or a lower 
30 alkoxycarbonyl group. 

4. The amidinonaphthyl derivative or a pharmaceutically acceptable salt thereof according to claim 3, wherein the 
group represented by the formula -A-W-R"* is a group selected from the group consisting of a lower alkanoyi group 
which may be substituted with a lower alkoxy group, a lower alkoxycarbonyl group or a mono- or di-lower alkylamino 

35 group; an aminocarbonyl group which may be substituted with a lower alkoxycarbonyl group; a lower alkylsulfonyl 
group which may be substituted with a halogen atom, a carboxyl group, a carbamoyl group, a lower alkoxycarbonyl 
group or a phenyl group; a mono- or di-lower alkylaminocarbonyl group which may be substituted with a carboxyl 
group or a lower alkoxycarbonyl group; an aminosulfonyl group which may be substituted with a lower alkoxycarb- 
onyl group; a mono- or di-lower alkylaminosulfonyl group which may be substituted with a carbamoyl group, a car- 

40 boxyl group or a lower alkoxycarbonyl group; an N-lower alkyl-N-lower alkoxycarbonylaminosulfonyl group which 
may be substituted with a carboxyl group or a lower alkoxycarbonyl group; a benzoyl group which may be substi- 
tuted with a carboxyl group, a lower alkoxycarbonyl group, a halogen atom or a lower alkoxy group; a benzenesul- 
fonyl group which nnay be substituted with an amino group, a nitro group, a carboxyl group or a lower alkoxycarbonyl 
group; a naphthoyi group; a mono-tower alkylaminothiocarbonyl group; a pyridylcartonyl group; a thienylcarbonyl 

45 group; an aminooxalyl group; or a cycloalkylcartx)nyl group, and R^ is a hydrogen atom or a lower alkoxycarbonyl 
group. 

5. The amidinonaphthyl derivative or a pharmaceutically acceptable salt thereof according to any one of claims 1 to 
3. wherein A is a group represented by the formula 

50 

o o 

-C-C-. 

55 



6. The amidinonaphthyl derivative or a pharmaceutically acceptable salt thereof according to any one of claims 1 to 
3. wherein A is a group represented by the fornnula -S02-. 
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7. An amidinonaphthyl derivative which is selected from the group consisting of N-[4-[(1-acetoimidoyl-4-piperi- 
dyl)oxy]phenyl]-N-[(7-amidino-2-naphthyl)nnethyl-N'-methylsuIfamide, ethyl N-[N-4-[(1-acetoimidoyl-4-piperi- 
dyl)oxy]phenyl]-N-[(7-amidino-2-naphthyi)methyl]sufamoyl]carbamate. 4-(N-4-[(1-acetoimidoyl-4- 
piperidyl)oxy]phenyl]-N-[(7-amidino-2-naphthyl)methyi]sulfamoyl]benzoic acid. N-[4-[(1-acetoimidoyl-4-piperi- 
dyI)oxy]phenyI]-N-[(7-amidino-2-naphthyl)methyl]sulfamoylacetic acid, ethyl N-[N-[4-[(1-acetoimidoyl-4-piperi- 
dyl)oxy]phenyl]-N-[(7-arTiidino-2-naphthyl)rnethyl]sulfamoyl]gIycinate. N-[N-4-[(1-acetoimidoyl-4- 
piperidyI)oxy]phenyl]-N-[(7-amidino-2-naphthyl)nriethyl]sutfamoyl]-N-ethoxycarbonylgl^^ and N-[N-4-[(1- 
acetoimidoyl-4-piperidyl)oxy]phenyl]-N-[(7-amidino-2-naphthyl)methyl]sulfamoyl]glycine. or a pharmaceutically 
acceptable salt thereof. 

8. An amidinonaphthyl derivative represented by the following general formula (I) 




( 1 ' ) 



(symbols in the formula have the following meanings; 

R"": a hydrogen atom or a group represented by the formula -A-W-R^. 
A: a group represented by the formula 

X 



a group represented by the formula 



0 O 

1 I 
-C-C-, 



or a group represented by the formula -SO2-. 
X: an oxygen atom or a sulfur atom, 

W: a single bond or a group represented by the formula -NR^-, 

R"^: a hydroxyl group, a tower alkoxy group, a lower alkyi group which may be substituted, a cycloalkyi group 
which may be substituted, an aryl group which may be substituted, or a heteroaryl group which may be substi- 
tuted. 

with the proviso that, when W is a group represented by the formula -NR^-, R"^ may further be a hydro- 
gen atom but is not a hydroxyl group or a lower alkoxy group, 

R^: a hydrogen atom, a carl>amoyl group, a lower alkoxycarbonyl group, a mono- or di-lower alkylaminocarbo- 
nyl group, a lower alkylsulfonyl group, a mono- or di-lower alkylaminothiocarbonyl group, a lower alkyI group 
which may be substituted, or a lower alkanoyi group which may be substituted, 

R^: a hydrogen atom, a halogen atom, a cariaoxyl group, an amino group, a cyano group, a nitro group, a 
hydroxyl group, a lower alkoxy group, a lower alkyI group, or a lower alkoxycarbonyl group. 
B: a lower alkylene group or a carbonyl group, and 
n: 0 or 1). 

or a pharmaceuticaily acceptable halt thereof. 

9. A pharmaceutical composition which comprises the amidinonaphthyl derivative or a pharmaceutically acceptat)le 
salt thereof according to any one of claims 1 to 7. 
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10. The pharmaceutical composition according to claim 9. which is an activated blood coagulation factor X inhibitor. 

11. The pharmaceutical composition according to claim 10, which is a blood coagulation inhibitor. 

5 12. The pharmaceutical composition according to daim 10, which is a drug for the prevention and/or treatment of dis- 
eases caused by thrombus or embolus. 
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